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Mr. Educator... Astronomy today is the 
vital link between the physical sciences 
and the space age! Did you know that 
hundreds of high schools recognize their 
responsibilities to students and the 
community and are now installing Astro- 
Science equipment?* Our future scientists, 
technicians and engineers are being taught 
to explore exciting new worlds opened to 
their inquiring minds by the use of the 
planetarium and the telescope. 


Make science live ...add education, 
inspiration and entertainment to your 
science program by utilizing this new 
trend in education. The well-equipped 
student of today is the future scientist, 
technician and engineer of tomorrow. 


It is now possible for astronomers and 
educators everywhere to use the facilities 
of one firm to plan a complete installation 
including an observatory building, tele- 
scope, planetarium with interior and ex- 
terior domes, and associated facilities. 


Astronomers at universities and colleges, 
school teachers, planners of civic centers 
and museums are invited to take advan- 
tage, without obligation, of our services in 
the preliminary planning of astronomical 
facilities. We can supply, without charge, 
sets of blueprints showing typical installa- 
tions. These can be used by your architect 
in planning astronomical structures. Astro- 
Dome technicians are ready to install and 
service planetariums and telescopes, as well 
as Astro-Domes and Astro-Domettes. We 
maintain an inventory of projectors and 
parts for all equipment. 








Astro-Dome, with its years of experience 
in dome manufacture, has designed inte- 
rior projection screens for planetariums. 
These fiberglass or perforated aluminum 
screens are available in various diameters. 


Recogni our unique position in astro- 
nomical circles, we pledge service and 
quality to the Astro-Sciences. 


Write 1801 Brownlee Avenue, N. E., Can- 
ton 5, Ohio—Phone GL 6-8361. 


*NDEA Funds Available for Installations. 
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"Withou 


speculatior 
a Serra ag 


there is 
no good 
and original 
observation” 


—Charles Darwin, naturalist 


Man’s search for scientific knowledge and 
understanding has its taproots in the above 
thought expressed by Darwin in a letter to 
his distinguished contemporary, Alfred Rus- 
sel Wallace, in 1857. 


Speculation—intuitive contemplation 
guided by past discoveries—led Darwin to 
his famous observations set forth in Origin 
of Species. Similarly, it led Alexander 
Graham Bell to the invention of the tele- 
phone—and has since led to many major 
advances in electrical communications. 


At Bell Telephone Laboratories, the puz- 
zling flow of current in semiconductors 
provoked speculation which yielded the 
transistor--and a Nobel Prize. Speculation 
about the behavior of the electron led to ex- 
perimental proof of its wave nature—and 
another Nobel Prize. “Brains” capable of 
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guiding missiles and space probes first 
took form in the bold speculations of Bell 
Laboratories scientists. 


Today, Bell Laboratories scientists and 
engineers are more keenly aware than ever 
of the importance of speculative thinking. 
The far-reaching scientific and technologi- 
cal developments of tomorrow are already 
the subject of advanced research. Among 
them are radically new materials and de- 
vices—basically new switching systems, 
transmission via satellites, and waveguide 
networks able to carry hundreds of thou- 
sands of voices simultaneously. 


Through informed speculation about Na- 
ture’s laws, Bell Laboratories will continue 
to search for the “good and original obser- 
vations” which are so vital to the ever- 
improving Bell Telephone System. 
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Certification for Science Teachers 


It is well known that a nationwide ef- 
fort is under way to overhaul and strengthen 
state teacher certification requirements. This 
is, of course, a logical result of similar ef- 
forts to upgrade teacher education programs. 
Certification, to serve its basic function of 
admitting the competent to practice, should 
provide legal undergirding for quality pro- 
grams of teacher education. Certification, 
therefore, should follow, not dictate, the 
components of such programs. The major 
refinement now being sought in certifica- 
tion is the upgrading of requirements in the 
teaching fields and subjects. This movement 
is long overdue. The admittedly low teach- 
ing field requirements, which have existed so 
long in most states, probably have resulted 
largely from the predominance of the small 
high school, rather than from pressures for 
courses in education as has been frequently 
charged. Such schools, of course, assign 
several subjects to teachers rather than one 
or two. This situation has changed rapidly 
in recent years, but certification has lagged 
in adjusting. 

What should be the teaching subject or 
field requirements for high school teachers? 
And how can they be secured? There 
is no simple answer to either question. 
With respect to the first, there is widespread 
demand for one teaching field or major in 
the undergraduate preparation of teachers. 
And this is being adopted in some states 
for some fields. However, the predominant 
trend, perhaps transitional in nature, seems 
to be toward preparation and certification 
in a teaching major and minor. There is just 
beginning to be a restiveness about the in- 
adequate preparation of elementary school 
‘teachers in science. This area is ripe for 
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reform. But the nature of the reform is not 
yet clearly discernible. 

Regarding the second question, the po- 
tential influence of the profession and of 
professional associations representing specific 
subjects or fields in setting the requirements 
is strongly evident. In virtually all states, 
the state board or department of education, 
by whatever name, has legal power to fix 
the requirements for certification. Actually, 
however, in all but six states advisory bod- 
ies of some type, broadly representative of 
the profession, are maintained by the legal 
authority. These bodies, although extra-legal 
except in about 10 states, are extremely in- 
fluential in the determination of certification 
requirements. The continuing problem here 
is to achieve accepted and workable bal- 
ances among representatives of various in- 
terests in the profession. 

National professional organizations, such 
as the National Science Teachers Associa- 
tion, can and should have great influence in 
the recommendations of these advisory bod- 
ies. How? By constant study of the needs, 
in curricular and legal requirements, in the 
fields in which they represent competence, 
and by the channeling of expert opinion to 
the advisory groups. This implies, of course, 
that policy-making machinery must be es- 
tablished by these professional associations 
on a continuing, not ad hoc, basis. 

Further, it implies that time and money 
must be spent in the effort. The profes- 
sional association that does not know its 
own mind, or the mind of its constituents, 
regarding adequate teacher education cur- 
ricula and certification requirements, is not 
likely to exert influence on either. 

Certainly one of the most hopeful, if not 
the most hopeful, current sign is that the 
subject-matter associations are abandoning 
their lethargy and carping and are vigor- 
ously participating in the drive to upgrade 
the subject-matter preparation of teachers. 
It would be appropriate and certainly de- 
sirable for the National Science Teachers 
Association to get into the act, aggressively 
and permanently. 


T. M. STINNETT, Executive Secretary 


National Commission on Teacher 
Education and Professional 
Standards, NEA 


Chicago} 
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The following comments have been ex- 
cerpted from letters written by participants 
in the recent 1960 NSTA European Tour. 


The trip was much more rewarding 
than expected. It was worth giving up my 
NSF grant for this year. 

My plans are to go to the Chicago 
convention in March, and I do hope that 
arrangements for another European trip 
next year will be made. Thanks for your 
part in making this experience possible. 
It surpassed the usual planned tour. 


ETHEL N. CALDWELL 
Danbury High School 
Danbury, Connecticut 


It is difficult to express my thanks for 
the opportunity of participating in the 
NSTA European Tour. No words seem 
adequate. The visits to scientific centers, 
the association with educators, and the 
unsurpassed scenery and historical sites 
are forever etched in my memory and 
will color my teaching for years to come. 
Special thanks should be expressed to you 
and Dr. Raskin for having the foresight 
to schedule such a complete tour. It was 
well balanced in every way. 

It is my hope that you continue these 
tours. I should like all teachers to have 
this wonderful experience. 

MARTHA SUE NOEL 
Phillips High School 
Phillips, Texas 
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THIS MONTH'S COVER... 


The four-color cover, a photomicrograph of a tita- 
nium-base alloy (1 per cent copper and 3 per cent 
lead), was made possible through the courtesy of the 
Union Carbide Metals Review, published by the Union 
Carbide Metals Company. 


The colors—taken with reflected polarized light at 
a magnification of 200 diameters—arise from inter- 
ference effects produced by reflection of the polar- 
ized light from the titanium crystals. Diversities are 
caused by variations in orientation of the martensite 
needles, which have a hexagonal crystal structure 
and are strongly anisotropic. 


Senior High School Weather Station 
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#£111 Max-min Thermometers 


#257 Hygrothermograph 
#503 Rain Gage #210 Sling Psychometer 
#504 Rain Gage Support 3280 Slide Rule 
#306 Barometer #409 Windmaster 


#351 Barograph +176 Shelter 


$5590:-99 


SCIENCE ASSOCIATES, inc. 


194 Nassau St. P.O. Box 216 Princeton, N. J. 


Write for complete catalog 








I owe NSTA a debt of gratitude for |*Portable Laboratories” for the classroom | 
choosing me to participate in its first 
International Science Study Tour. When 
I think of what we saw and what we did 
in the name of science and education, I 
am eternally grateful to all who partici- 
pated in the tour planning and to our tour 
directors. 





GRETA OPPE 
Ball High School 
Galveston, Texas 





How to dramatize 
the principles and 
uses of engines 


Here’s everything you need to assemble and 
demonstrate cutaway models of five basic heat 
engines: gasoline, diesel, jet, steam turbine 
and steam engine. Ingenious new HEAT EN- 
GINES LAB enables you to show students 
the relationships of all moving parts, and to 
perform experiments ranging from elementary 
science through advanced physics. Sturdy 
polystyrene plastic in bright, contrasting col- 
ors, keyed for ready identification. Accom- 
panying 64-page, illustrated manual presents 
concise history and explanation of heat en- 
gines and their uses—provides students with 
innumerable possibilities for classroom re- 
ports and leads for further study. List $24.95 
(quantity discounts for schools). For com- 
plete catalog, write Science Materials Center, 
59 Fourth Ave., N.Y. 3, N.Y., Dept. M-174. 
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nnel Board Expet 


Breathes there a science teacher with soul so dead, 
Who never to himself has said, 

“Had I but a board such as Baxter and White, 

My students would learn— 

perhaps— 

even the negative bright!” 





This report was an entry in the 1960 STAR 
—_— Teacher Achievement Recognition) 

awards program conducted by NSTA and 
sponsored by the National Cancer Institute, 
U. S. Public Health Service. 


ANY of us envy the use of the 
excellent demonstration equip- 

ment which appears in television science 
programs such as Continental Class- 
room. Dr. Harvey E. White’s appli- 
cation of the magnetic board in explain- 
ing molecular structure recalled my ex- 
periment with a flannel board to help 





The structure of Hydrogen—a brown particle to represent the proton, a red particle at some dis- 


tance to represent the electron. The act of removing the electron, leaving a particle with a positive a slow class grasp the symbolism of 
charge, gives the student the feeling of work done and has the advantage over the usual black- chemical equations. This year the fun 
board and eraser technique of keeping the electron in existence. Thus the electron is easily and satisfaction which we have had 
aitracted back to the proton. 


with our simply constructed flannel 
board and the models which we con- 
tinue to create—a little better each time 
—have certainly been worth the per- 
sonal outlay of about $2.50 for mate- 
rials and the few hours necessary to 
complete the first constructions. After 
the students became interested, they 
were willing collaborators. 

As may be seen from the photo- 
graphs, the equipmy 
homemade, buts 
efforts of theme 
value it. Aj 





N action of bringing up the neutron helps fix the building process in 
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By CATHERINE G. COLLINS 


Science Teacher 
Solomon Juneau High School 
Milwaukee, Wisconsin 





The relation between Tritium and Helium. 


stable than its width would suggest. 
) When not in use, the materials are con- 
veniently stored inside a desk, the flan- 
nel board filed beside my desk—ready 
for another new inspiration. 


. The appliques may be made from 
' flannel, felt, sandpaper, styrofoam, or 
2 specially prepared paper. Our nucleids 


" and electrons are simply circles cut 
a from colored flannel—brown for pro- 
" tons, blue for neutrons, and red for 
. electrons. Although flannel with nap on 


D both sides is preferred, the less expen- 
f sive single nap will adhere under gen- 
4 eral conditions. The symbols were 
4 made on small squares of yellow flan- After Helium comes Lithium. 
| nel with heavy red pencil. To illustrate 
% the formation of ions, the atomic sym- 
e bol was lettered on one side and the 


. symbol with ionic charge on the other. 
Yo Some signs were lettered on paper and 


O sewed to pieces of flannel. Our cur- 
rT rent “atoms” and “molecules” have 
y been constructed in whole or part from 
pieces of styrofoam, by-products of 
a three-dimensional models created from 
y colored spheres. 
5 In order to understand that these 
d pieces of flannel only partially repre- 


sent a portion of our present knowledge 
of atomic and molecular structure, we 
began our study of this unit with sev- 
eral comparisons of relative diameters = 
and masses of nucleids and electrons. — 

This included one game shared with >. ale 
the school. A sign was placed on the 
wall in the cafeteria. Then a pin was 
mounted on the sign representing the The two isotopes of Carbon differ only by two neutrons. 
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Two isotopes of Oxygen combined to form a dia’: nic molecule. The unpaired electron could not 
be predicted from our developmental approach anc served as an example of the use of experiment 
to point the way to structure. 





The structure of Helium and Neon was compared to give an understanding of ion formation. 


proton nucleus of the hydrogen atom. 
Everyone was invited to find the “‘elec- 
tron” which would be within or near 
the school building. Our electron dot 
was about the same size as the proton, 
and the student committee kept moving 
it each time classes were changed to 
simulate the vibrations of the electron. 
It was most often “found” down in one 
of the far corners of the basement— 
probably because it is easier to picture 
its position in an orbit rather than as 
a diffuse cloud of energy vibrating even 
through the nucleus itself. This exer- 
cise gave the students who helped a 
working acquaintance with scaling and 
confidence in wider use of the metric 
system. 

Since it was inconvenient to main- 
tain this large representation, we agreed 
to work with the flannel board primar- 
ily in the classroom. The width was set 
as approximately 10~-?* cm, but the 
empty space between particles was very 
small. The diameter of the particles, 
however, was enlarged considerably. 
From this point we built up the atoms, 
the electron shells, and orbitals by con- 
sulting the periodic chart and the lists 
of isotopes given in our text. Even 
those students who felt that atomic 
structure was beyond them were willing 
to come to the front of the class and 
“make” the next atom. We progressed 
to Neon in one period, and the class 
assignment was to build the next series 
with dots in their notebooks. This was 
checked with more class constructions 
the following day. Many students came 
in at noon and after school to set up 
larger atoms. Although the chemistry 
classes were the principal participants, 
my physics classes and the ninth-grade 
homeroom were also interested. 

One of the extra gimmicks prepared 
was a large-sized blue neutron (diame- 
ter about 3 cm) sewed almost all of the 
way around to a brown proton. Inside 
was stored an electron with a reinforced 
wave of brown material to represent a 
photon. This year, one boy asked 
about the difference in structure of the 
neutron and proton when we built H* 
and He’. I had the satisfaction of pre- 
senting what I had prepared while at- 
tending a Summer Institute for Second- 
ary School Teachers of Mathematics 
and Science at the Oak Ridge Institute 
of Nuclear Studies. Holding up the blue 
side for the neutron, I began pulling 
out the red electron followed by the 
wiggly photon. The sample was then 
turned on the other side for the crea- 
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tion of the brown proton. The whole 
class enjoyed the “magic,” and four 
students returned later to work out the 
quantitative relations. 

While studying the periodic table, we 
might have developed a color code for 
our families of atoms and built up a 
periodic chart of our own. Many such 
applications come to mind as one uses 
the board. This feeling of creativity is 
one of its virtues. 

Our next step was to let the symbol 
represent the kernel of the atom. The 
red electrons represented the valence 
electrons. As Sodium (Na) or Calcium 
(Ca) lost their electrons, I could flip 
over the symbol to show Na* or Ca* + 
and we could go back and forth as 
needed to make this concept clear and 
familiar. Sometimes we used strips of 
wool for the plus or minus signs. By 
next year we might make another board 
and copy Dr. Baxter’s method of bring- 
ing up the Fluorine atom to the Sodium 
atom so that the two may react and 
form charged particles held at the 
characteristic distance determined by 
their structure. 

Several covalent compounds were 
formed on the flannel board, but 
beyond hydrogen, chiorine, fluorine, 
water, hydrogen chloride, and methane, 
it seemed more natural to use the black- 
board. (We had also become interested 
in three-dimensional models by this 
time. ) 

The board is practical and easy to 
pull out of the corner to illustrate a 
point or clarify a principle. For in- 
stance, while studying water, the struc- 
ture of hydrates was questioned. To 
explain, we assembled the little blue 
oxygen atoms with the smaller red hy- 
drogen atoms attached at their 105° 
angle. Four of these were oriented 
around the Copper (Cu++) with the 
more negative oxygen toward the posi- 
tive copper ion. 

The reader can readily develop other 
ideas in his teaching methods. Students 
have suggested polka dot material for 
gas law representation and molecules 
on top of squares of felt, representing 
volumes, to help understand Avoga- 
dro’s hypothesis. 

If subliminal perception is a reality, 
perhaps leaving these brightly colored 
molecular groupings visible throughout 
several class periods will stimulate 
more experiments and be of consider- 
able help in retaining the material. 
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The chart represents the atomic structure of Lithium and Fluorine with the ionic structures shown in 
the models on the table. 





The atomic structure of Calcium and Chlorine. 





The hydration of ions. The dark spheres show the closest groupings which, like water molecules, 
have a coordination number of six. 








HE Individual Study was initiated 
by the author to discover the kinds 
of language problems faced by high 
school students when studying science. 
The investigation was also concerned 
with the degree of importance attached 
to language factors by students and 
teachers of scientific subjects. A lan- 
guage problem refers to any difficulty 
arising from some phase of communi- 
cation, namely, reading, writing, or 
speaking. 
The students involved were members 
of three groups: (1) Geneseo Senior 
High School, Geneseo, Illinois; (2) 


10 





Effective communication, essential to the success of any educational pro- 
care- 





By DONALD L. HOLLEY 


Instructor in English, Colorado State College, Greeley, Colorado 


College High School, Greeley, Colo- 
rado; and (3) Summer Science Insti- 
tute, Colorado State College, Greeley. 

The members of the Summer Science 
Institute represented twenty-seven high 
schools located in Colorado and three 
in neighboring states. This group of 
thirty was essentially a select group in 
that members had to submit applica- 


tions and prove their scientific ability 
and interest to become eligible for the 
Institute. 

Many different methods were used 
to discover the language problems of 
science students: 

1. Securing by questionnaire and 
interview the opinions of many high 
school students. 
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2. Securing by questionnaire and 
interview the opinions of seventeen 
high school science teachers. 


3. Securing by questionnaire and 
correspondence the opinions of twenty 
high school teachers of English. 


4. Examination of handbooks and 
manuals of communication in current 
use by the United States Air Force, the 
United States Army, the Martin Com- 
pany, the General Electric Company, 
and others. 


orally and to the problem of organizing 
ideas into a logical form. 

Science teachers agreed that the 
main problem faced by their students 
was the ability to read with compre- 
hension. They ranked vocabulary diffi- 
culties second. 

Remarkable agreement occurred be- 
tween the responses of the Geneseo 
group and the College High School 
group in Greeley, but the members of 
the Summer Science Institute differed 
noticeably. The opinions of the first 


tor as either last or next to last in im- 
portance to their success in studying 
science. 


Implications of the Study 


Successful achievement in scientific 
areas of learning is dependent upon 
mastery, or at least the improvement, 
of communication skills. Although the 
opinions of students and teachers vary 
considerably, they all seemed to agree 
that there is a definite need for im- 
provement in written and oral expres- 








5. Examination of earlier studies two groups gave identical rankings to sion. The science teacher, notwith- 
TABLE | 
Importance of Language Factors in Studying Science (Comparison of Rankings by Groups) 
Group First Second Third Fourth Fifth 
Teachers Ability to Vocabulary Ability to Ability to Ability to 
read and organize ideas locate ref- <tie—> read and com- 
comprehend logically erences in prehend current 
library science material 
Geneseo Vocabulary Ability to Ability to Ability to Spell 
High School report ideas read and read and com- correctly 
Students orally comprehend prehend current 
science material 
College Ability to Ability to Ability to Vocabulary Spell 
High School organize ideas report ideas read and com- <-tie—> correctly 
Science logically orally prehend current 
Students science material 
Summer Spell Ability to Ability to Ability to Ability to 
Science correctly <—tie— write good, organize ideas report ideas locate ref- 
Institute clear sen- logically orally erences in 
Students tences library 
and 
Ability to 
take notes 





made in the field of language problems 
in science education. 

6. Visit to the Weld County Science 
Fair, March 6, 1959, to examine com- 
munication methods. 

Many interesting conclusions could 
be drawn from the data secured for this 
study; a few of them follow. 

Science teachers and students recog- 
nize the existence of language problems 
in learning science, but they do not 
agree on the relative importance of 
these problems. 

All three groups of students gave 
high priority to the ability to report 


DECEMBER 1960 


Total: 19 schools 


five of the nine language factors listed 
on the questionnaire, while the Institute 
group failed to agree with the other two 
on any one of the nine factors. 

Superior science students admit hav- 
ing language difficulties, and their Eng- 
lish teachers verify this fact by personal 
letters to the author. Spelling, sentence 
structure, and oral expression were 
mentioned most frequently by the Eng- 
lish teachers. 

The Summer Science group alone 
gave high ranking to the ability to write 
good, clear sentences. The other two 
groups, oddly enough, ranked this fac- 


standing his increased responsibility for 
keeping pace with a rapidly expanding 
frontier of knowledge, may also have 
to accept a greater share of the burden 
of teaching language skills. The English 
teacher, on the other hand, may do well 
to work more closely with his colleague 
in science to effect a cooperative attack 
upon the problems of communication. 
The Summer Science Institute of Colo- 
rado State College and similar institutes 
provide excellent opportunities for 
teachers in different fields to work to- 
gether to find the answers to many of 
these problems. 
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By NEIL E. WEST 


Teaching Assistant, Oregon State College, Corvallis, Oregon 


N any content field dependent upon 
written language for communica- 

tion, reading is an essential skill in 
learning. Proficiency in reading is ex- 
tremely important for mastery of the 
sciences. But the sciences employ a 
specific language and specific skills. 
Thus, general reading ability, fre- 
quently applied as an indicator of suc- 
cess in reading, cannot be weighed as 
heavily in determining successful sci- 
ence reading.' 

One of the primary methods to speed 
up science teaching is to have the stu- 
dents acquire a vocabulary of scientific 
terms. By considering the relationships 
of vocabulary to the problems and 
shortcomings of science reading, we 
may be able to help our students attain 
the comprehension which they need for 
a strong background in science. 


Contributing Factors 


Many educators see vocabulary as 
one of the primary causes of difficulties 
encountered by the student in science 
reading. Novak states that: “The vo- 
cabulary of science is more extensively 
specialized and exact than is the lan- 
guage common to any other content 
field.” 2? The task of teaching science 
would be more successful, therefore, if 
the student has mastered the vocabu- 
lary of his subject material. 

Vocabulary is closely associated with 
the learning process of science, a 
“building block” method with the 
“blocks” as the words and the concepts 
they represent. Scientific words are so 
specific and condensed that unless they 
are explained and understood by the 
students, effective learning will aot be 
achieved. Each concept must also be 
developed, and this presumes an under- 
standing of the terms involved. Unless 
an examination requires the student to 





1 National Society for the Study of Education, 
Forty-seventh Yearbook, Part II. Reading in the 
High School and College. The University of Chicago 
Press, Chicago, Illinois. 1948. p. 162. 


2B. J. Novak. “Reading Problems in Science.” 
Education, 68:625. June 1948. 





do more than transfer the word from 
the textbook definition or example, he 
will merely parrot the given definition 
of the word. It cannot be assumed that 
he will have a command of the under- 
lying concept or its application. 

The demands of an exact terminol- 
ogy decidedly limit the connotations 
which can be applied to scientific words 
and the meanings which can be derived 
from context. With the exception of 
mathematical terms, vocabulary from 
others fields cannot be transferred as 
readily to aid scientific reading. To the 
older scientific terms must be added 
the new terms which describe expanded 
and updated research. Again, exact 
definitions are required. Because use of 
new terms is relatively infrequent in 
popular literature, our total vocabulary 
problem increases. 

The rote memorization necessary to 
learn the primary terms of an introduc- 
tory science can easily lead to student 
verbalization. By noting the following 
definition from a high school physics 
textbook, one can see why memoriza- 
tion would never result in real learning. 
“One farad is the capacitance of a con- 
ductor in which one coulomb may be 
put with the potential difference of one 
volt.” 8 

Confusion also results from the 
usage of scientific terms in everyday 
life and in the science class. Consider 
the relative meanings of the words 
“work,” “flower,” and “cell,” as used 
generally and as used scientifically. It is 
easy to understand how the word shifts 
can be misleading. Newspapers and 
other periodicals contribute to this diffi- 
culty by their broad usage of scientific 
terms without discretion. 

Pronunciation difficulties seem to be 
highly correlated with undeveloped 
meanings, and both failings are preva- 
lent among students. Sentence structure 
demands exact definitions, for the 
meaning of the whole sentence usually 





8 William Scott Gray. Improving Reading in the 
Content Fields. The University of Chicago Press, 
Chicago, Illinois. 1947. p. 105. 
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is dependent on the explicit meaning 
of one scientific term. 

Spelling problems in science subjects 
occur frequently and are connected 
with the accompanying difficulties of 
pronunciation, recognition, and mean- 
ing. The positive correlations between 
these factors tend to compound the 
problems involved and act as a deter- 
rent to progress in reading.* 


Vocabulary in Textbooks 


Since the majority of the vocabulary 
new to the science student is first en- 
countered in his textbook, we are ex- 
pected to treat many of the vocabulary 
problems associated with the material 
he reads from his textbook. Through 
numerous studies on the vocabulary 
frequency and difficulty of words in 
science texts, authorities have agreed 
that science textbooks, in general, over- 
use technical vocabulary and scientific 
descriptions. Many teachers feel that 
they are too difficult for the average 
high school student, because of the 
appeal to a more advanced group of 
adults, as well as teachers. 

A considerable number of rare 
words, not encountered in general adult 
reading, are included in our basic high 
school textbooks. A high school class 
of first-year foreign language students 
acquires a vocabulary of 800 to 1000 
words, while a high school science stu- 
dent learns an equal or greater number 
of scientific terms plus all of the asso- 
ciated and applied concepts covered in 
that course.° In one commonly used 
high school physics book, three chap- 
ters contain more than 100 words of a 
technical nature. A group of college 
graduates tested knew the meaning of 
slightly more than one-half of the terms 
listed in this textbook.® 

Textbook difficulties are usually 
measured by word frequency, and the 
levels are determined by the use of such 
lists as Thorndike’s compilation of the 
most common 10,000 words widely 
used as a “yardstick” to measure rela- 
tive difficulty. The words not included 
in this list are considered to be unfa- 
miliar to the average ninth-grade stu- 
dent. High school students of average 
ability generally begin to lose compre- 
hension at the 7000-word level.7 Most 





4 Novak, loc. cit., p. 627. 

5 Lillian Gray. “Making It Their Own.” 
Journal, 40:405. September 1951. 

® William Scott Gray, op. cit., p. 105. 

7 Ibid., p. §7. 
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of the words causing difficulty lie be- 
tween the 10,000- and 20,000-word 
levels, indicating that the authors of the 
textbooks have made some attempt to 
limit the difficulty of the vocabulary. A 
considerable share of these unfamiliar 
words, however, are of the nontech- 
nical nature and could easily be elimi- 
nated to reduce the over-all difficulty 
a student encounters in reading. Easier 
synonyms could undoubtedly be sub- 
stituted in texts which are now over- 
burdened with difficult and infrequently 
used words of a nontechnical nature. 

High school chemistry texts contain 
the largest vocabulary of technical 
words, with physics, biology, and gen- 
eral science following in that order.*® 
In general, the vocabulary level of high 
school students appears to have been 
overestimated by the majority of text- 
book authors. 

Many terms associated with reading 
difficulty are not used frequently 
enough in the textbook for the student 
to gain familiarity with and grasp 
meaning from the words. Furthermore, 
definitions of newly introduced words 
instead of standing in close proximity 
often follow in a later paragraph. Thus 
the student glances at the unknown 
term without consulting the definition. 
In addition, glossaries of texts exam- 
ined in several studies were found to be 
quite meager in relation to the number 
of terms introduced. 

We need, therefore, to improve the 
vocabulary of science textbooks and to 
make learning easier and of more value 
to our students. In preparing instruc- 
tional materials, we can certainly profit 
from the findings of educational re- 
search. 


Advantages 


One advantage in learning the vocab- 
ulary of science is that once the con- 
cepts are learned, one can communi- 
cate more precisely to others who un- 
derstand the subject. A more common 
meaning exists between the conversants 
because of the restrictions of meaning 
which reduce the connotations of the 
words used. 

Many of the scientific words are 
composites of other words learned at 
lower grade levels. Greek and Latin 
roots, suffixes, and prefixes are readily 
transferable to the science vocabulary. 
In fact, explanations of etymologies 





® Novak, loc. cit. 


may be helpful in transmitting concepts 
to students. 

Students with backgrounds in alge- 
bra, trigonometry, and geometry have 
a distinct advantage in studying the 
physical sciences because of the close 
association of many mathematical 
terms with this area of science. 

Every teacher should be considered 
as a teacher of reading. Science teachers 
should not overlook the demands of 
effective communication in their field 
as well as in everyday life, and so 
should stress correct spelling and gram- 
matical construction in their classes. 

A variety of textbooks with differing 
levels of vocabulary difficulty can be 
used effectively within one class to pro- 
vide for a wide range of individual 
reading abilities. The less able student 
may be aided by a textbook of less 
difficult vocabulary content written for 
a lower grade level. 


Conclusion 


Recalling the analysis of vocabulary 
in relation to reading in the sciences, 
we should align our perspectives with 
the objectives of our teaching pro- 
grams. We should strive to assist our 
students in making words and their 
associated concepts become permanent 
possessions, used every day. We should 
also remember that students must be 
able to understand the subject material, 
enjoy it, and see its usefulness before 
they will find their efforts rewarding. 

It is highly possible that many stu- 
dents do not elect science courses in 
their high school programs because of 
the technical language they encountered 
in their required science courses. Prob- 
ably for the same reason, many people 
do not include science topics in their 
recreational reading. The importance 
of interest in developing reading skills 
can hardly be overemphasized. Most of 
use will agree with Doran that, “The 
one who has a vague, ill-defined knowl- 
edge of words has vague, ill-defined 
thoughts and is incapable of definite, 
systematic, and logical thinking.” ® Sci- 
ence teachers will also probably adhere 
to the aim that science should be taught 
for the method of thinking involved. 
From these two ideals we may conclude 
that true learning of science is funda- 
mentally centered around the mastery 
of the vocabulary concerned. 





°H. L. J. Carter. “Reading, Contributing and 
Concomitant Factor in the Study of Science.” School 
Science and Mathematics, 54:567. October 1954. 
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SERIES II: 





Recent Developments 
in the 
Life Sciences 


Science teachers check in at the registra- 
tion desk. They were among a total of more 
than 200 which attended the conference. 
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Man Against — 


HE wiil to live and to avoid being 

hurt are strong instinctive urges in 
man. Consequently, one of his major 
objectives throughout the course of his- 
tory has been the conquest of pain. As 
it is with death and taxes, complete 
avoidance or suppression on a perma- 
nent basis has seemed an impossible 
achievement. However, progress has 
been made. Even before the advent of 
recorded history, opium was found and 
its pain-killing and euphoric properties 


By HUGH JACKSON 


Information Office, U. S. National Institute of Arthritis and Metabolic Diseases 


discovered. Dioscorides, the Greek 
medical author, writing in the second 
century recorded full directions for 
preparing opium from the exudate of 
the unripe seed capsule of the opium 
poppy, and the method he described 
has remained virtually unchanged 


Dr. Everette L. May shows visiting teachers a vial containing phenazocine (NIH 7519), a new pain- 
killing drug ten times more potent than morphine, which he synthesized in his laboratory during 1958, 
in collaboration with Dr. Nathan B. Eddy. 





through the centuries and up to the 
present day. 

The latest significant chapter in the 
story of man’s struggle toward the con- 
quest of pain has been written by two 
NIH scientists, Dr. Everette L. May, 
a chemist, and Dr. Nathan B. Eddy, a 
pharmacologist, of the U. S. National 
Institute of Arthritis and Metabolic 
Diseases. They developed phenazocine, 
a remarkable, new, synthetic-analgesic 
drug which, although much more pow- 
erful than morphine, is safer to use and 
more effective. This potent new drug is 
now on the market and in general use 
throughout the United States. 

Morphine, the standard by which 
other potent analgesic drugs are meas- 
ured, has, through the years, demon- 
strated its power both as a blessing and 
as a curse. Its ability to allay severe 
pain has been of great solace and serv- 
ice to mankind, reserving for it a very 
special place in every physician’s bag. 
Yet, it has important disadvantages 
which have limited its usefulness. Out- 
standing among morphine’s detriments 
is its ability to enslave the unwary user 
as an addict. Other shortcomings in- 
clude such undesirable side effects as 
nausea, vomiting, and lowering of 
blood pressure. 

For nearly 100 years then, ever since 
chemists have had some knowledge 
concerning the nature of morphine, 
they have been trying to modify it in 
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attempts to obtain a drug which would 
retain the analgesic (pain-killing) 
potency without the several bad effects, 
particularly addiction liability. 

Scientists working on this problem 
have produced numerous morphine 
derivatives and synthetic drugs with 
wide variations of pain-killing power, 
ranging upward from those in the com- 
paratively low potency range of codeine 
to compounds much more powerful 
than morphine. A number of drugs in 
the codeine range have been developed 
which are very low in addiction lia- 
bility, but in the high potency range of 
morphine, addiction potential and other 
harmful properties generally have in- 
creased in proportion with the pain- 
killing power. Phenazocine represents 
a significant step forward toward the 
ultimate goal—the complete separation 
of the analgesic and addicting prop- 
erties of narcotic drugs. Also significant 
is the fact that phenazocine is a com- 
pletely synthetic product made from 
simple and abundantly available raw 
materials. We are no longer dependent 
upon opium as a source for potent 
pain-killing drugs. 

Experimental analgesic drugs sub- 
mitted for testing are passed through 
a screening process by the analgesics 
section of NIH. Each compound is as- 
signed a number, in sequence, as re- 
ceived. As an experimental drug, 
otherwise unnamed, phenazocine was 
identified as NIH 7519. It was so 
designated when its development was 
first announced by the Secretary of 
Health, Education, and Welfare in 
January 1959. 

During 1959, phenazocine was thor- 
oughly tested in laboratories, hospitals, 
and clinics throughout the country. 
These tests and trials, involving more 
than 3000 patients by December 1959, 
confirmed early expectations that in 
several important respects phenazocine 
constituted a substantial improvement 
over morphine and other potent anal- 
gesic drugs. 

Although it must be classified as an 
addicting drug, phenazocine is less 
liable to produce and maintain physical 
dependence, an important aspect of 
addiction. This was revealed in ex- 
haustive tests of the drug’s addiction 
liability at the Public Health Service 
Hospital, Lexington, Kentucky. 

On the basis of clinical experience to 
date, it seems clearly indicated that 
phenazocine presents a number of ad- 
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vantages over morphine and similar 
powerful pain-killing drugs: (1) physi- 
cal dependence, one aspect of addiction 
liability, develops more slowly and is 
less intense; (2) the drug is more pow- 
erful and may relieve pain that mor- 
phine, in optimal doses, does not; (3) 
it has fewer and milder side effects in 
clinical use, an advantage which makes 
it effective in cases, such as labor pain, 
where morphine would be contraindi- 
cated; (4) in cases of chronic pain, 
such as cancer, it can be used more 
safely over longer periods of time; and 
(5) because it is more potent, phena- 
zocine achieves its pain-killing effect at 
a fraction of the dosage level necessary 
with morphine. 

Important points to remember about 
phenazocine and its use: 

(1) Although it may be, in some 
respects, less addicting than morphine, 
phenazocine is an addicting narcotic 
drug, available only upon a qualified 
physician’s prescription. 

(2) Phenazocine is not and will not 
be available in drug stores as an over- 
the-counter item; it is available at the 
present time only in liquid form, for 
injection, and should be administered 
only by a physician or under his direct 
supervision for the treatment of con- 
ditions involving severe pain. Indica- 
tions and precautions concerning its 
use are much the same as for morphine. 

(3) Phenazocine is not specifically 
indicated in the treatment of arthritis. 
It is not an antirheumatic drug, and 
only rarely might a physician find it 
advisable, in an extreme case, to use it 
in the treatment of arthritic pain. 

Six pharmaceutical companies have 
been licensed by the Department of 
Health, Education, and Welfare to 
manufacture, distribute, and use phena- 
zocine in the United States, subject to 
all applicable laws, rules, and regula- 
tions governing the manufacture, sale, 
and use of narcotic drugs. Of these 
companies only one, Smith, Kline and 
French Laboratories, Philadelphia, 
Pennsylvania, has been authorized by 
the Food and Drug Administration to 
market its brand of phenazocine, under 
the trade name Prinadol. Other li- 
censees have not as yet applied for 
authorization. As an act of good will, 
the United States has made phenazo- 
cine’s formula and method of synthesis 
available without restriction to other 
countries throughout the world. Drs. 
May and Eddy, in whose names phena- 


zocine is patented, have surrendered all 
their rights, domestic and foreign, to 
the United States government. 

In conclusion, it should be noted 
that although phenazocine emerged 
successfully from many months of tests 
and investigations and is now on the 
market for general use in the fight 
against pain, it is not by any means the 
end of the search for new and better 
analgesic drugs. It is merely a new 
beginning for a program of basic re- 
search that has contributed, over the 
course of thirty years, increasingly sig- 
nificant findings. The National Insti- 
tutes of Health is not in the business 
of drug development. Basic research, 
which aims to create new knowledge, 
whether it pertains to an immediate 
problem or not, develops from time to 
time practical and immediately appli- 
cable findings. Phenazocine was one of 
these, and there may be more. Phena- 
zocine itself, of course, can be im- 
proved upon. It is only one of a com- 
pletely new family of compounds, the 
benzomorphan series, whose discovery 
by Drs. May and Eddy has opened up 
a new pathway of analgesic research 
which has tremendous potential. 

As a matter of fact, it is possible that 
some of this potential may be realized 
in the near future, for Drs. May and 
Eddy have in the process of screening, 
several new and promising benzo- 
morphan compounds, cousins of phena- 
zocine, which, with pain-killing potency 
approximating that of morphine, have 
demonstrated in preliminary screening 
tests a lower addiction potential than 
either morphine or phenazocine. It is 


Dr. Nathan B. Eddy has spent more than thirty 
years in research seeking substitutes for the ad- 
dicting pain killer, morphine. 
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Consider 
this 
student 
condenser 


PYREX’ iaboratory ware... tic 


THE" 4 
MEASURE 
OF PYREX 
LABWARE 
VALUE’ 
IS THE 
CALENDAR 


First, notice that it is one-piece—no danger- 
ous forcing of inner tubes through rubber 
stoppers, no leaking. Second, that it is made 
heavier than lower-priced one-piece con- 
densers. We can do this, because all our 
ware is made from No. 7740 glass, which 
has a lower coefficient of expansion. 

This means you get a built-in ability to 
take student abuse. 

The points of tubulation are heavily re- 
inforced for the same reason and with the 
same result. 

The adapter end has a heavy bead to 
resist chipping and cracking. The tip is fire 
polished to ward off snagging. 

Time is your friend when you use PYREX 
brand ware, and time is a big factor in cost. 
Those extra months, and even years, you 








get with Pyrex ware can eventually stretch 
your budget to where it meets your needs. 

This attention to detail and to strength 
is typical of the many new student pieces 
we’ve added in the last year or two. 

If you are not familiar with the new 
items, send for LG-2, our new labware 
catalog. 

Also check the quantity case discounts 
you get on Pyrex labware: they run as 
high as 23.5%. Write 7712 Crystal Street, 
Corning, N. Y., for information. 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 


tested tool of modern research 








entirely possible that another NIH- 
number analgesic may become well- 
known—for example: NIH 7569. 


Pain-Relieving Potency of 
Analgesic Drugs 


An idea of the relative pain-killing 
power of analgesic drugs may be ob- 
tained by rating them on the basis of 
equivalent doses, on a numerical scale, 
assigning to morphine the value of 100. 
At the top of the list are phenazocine 
(NIH 7519) and 14-hydroxydihydro- 
morphinone (Numorphan), a morphine 
derivative. At the bottom of the list is 
aspirin which actually does not belong 
with the other drugs listed, but is in- 
serted for comparison. 

$00-1000......... Phenazocine (NIH 7519), 


14-hydroxydihydromor- 
phinone (Numorphan) 


ee Levorphanol (Dromoran) 

300-400........... Dihydromorphinone 
(Dilaudid), Metopon 

Se Heroin 

eich ies Morphine, Methadone 
(Dolophine) 

a, es Dihydrohydroxycodeinone 
(Eucodal) 

PP  chaiiiseiens Anileridine (Leritine), 
Diethylthiambutene 
(Themalon) 

7 Ree Meperidine (Demerol) 

_: SESE Rae Codeine 

PR Giada Aspirin 


The medical usefulness of each of 
these drugs varies not so much with 
regard to its potency as with other char- 
acteristics. For an ordinary headache 
or muscular pain aspirin might well be 
sufficient. For moderate pain, codeine 
might be called for; but for severe pain, 
one of the more potent drugs would 
have to be used. For each drug there is 
an “optimal dose,” beyond which addi- 
tional pain relief either cannot be ob- 
tained or can less safely be obtained. 
Thus, it is not possible to relieve some 
forms of pain with codeine, no matter 
how large a dose might be given, while, 
on the other hand, codeine might easily 
relieve pain aspirin does not touch. In 
some cases a drug may provide pain 
relief, but only in such a large dosage 
that dangerous side effects might follow. 

All of the drugs listed are addicting 
to some degree, with the exception of 
aspirin, which definitely is not. Heroin, 
although listed above, is not used in 
medical practice in the United States. 
It is an illegal drug which cannot be 
imported or manufactured in this coun- 
try. It has been banned because of its 
high rate of abuse as an addicting drug. 
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SCIENCE Does Have a Place 
in Grade School 





A TREE IS A PLANT 
BIG TRACKS, LITTLE TRACKS 
THE CLEAN BROOK 
HOW A SEED GROWS 
THE MOON SEEMS TO CHANGE 


all LET'S READ AND FIND OUT books 


Dr. FRANKLYN M. BRANLEY, Director of educational services and Associ- 





ate Astronomer at The American Museum-Hayden Planetarium, and Dr. 
Roma Gans, Professor Emeritus of Childhood Education, Teachers Col- 
lege Columbia University, have supervised and edited the LEet’s READ 
AND FIND out books. These books have one serious purpose—to encour- 
age the young child to explore his surroundings. While practical experi- 
mentation may provoke his interest in the world around him, books are 


needed to give him direction. 


Each of the LET’s READ AND FIND out books: 


presents basic science information 


) 
) is written with an understanding of how children think 
) is brief enough for the young reader to cope with 

) 


is long enough to challenge him. 


Grades K-3 * 3-color illustrations * reinforced binding * 40 pages * $2.35 net each 





GRASSHOPPERS AND CRICKETS 
by Dorothy Childs Hogner 


This easy-to-read book tells how grass- 
hoppers and their cricket cousins live, eat, 
reproduce and vary. 


Grades 2-5 * Illus. * 61 pages * $2.50 


DRAGONFLIES AND DAMSELFLIES 
by Mary Geisler Phillips 


An entertaining guidebook on these a- 
bundant insects. Included is information 
on their life cycle, anatomy, and collec- 
tion. 


Grades 5 up * Illus. * 112 pages * $2.50 








THOMAS ¥. CROWELL COMPANY *& NEW YORK 16 
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An Example of oy y me , 
gh Polymerization 


Gelation:Th 


PEPTIDE B 


By KOLOMAN LAKI 


Laboratory of Physical Biology, U. S. National Institute of Arthritis and Metabolic Diseases 


Principles: The clotting of blood is a 
familiar phenomenon to everybody. It 
is a defense act of the body to prevent 
fatal loss of blood. If clotting does not 
function properly, or if clotting is de- 
layed, a serious situation may arise. 
In the case of hemophilia, instead of 
the usual three to five minutes in which 
shed blood usually clots, one half-hour 
or several hours are required. In such 
cases, even a small wound can be fatal 





An electronmicrograph of clotted blood shows the 
crevice-like outlines of strands of fibrin molecules. 
The higher portions of the micrograph are fluid 
spaces. 
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if no medical help is given (blood 
transfusion). On the other hand, if 
blood is too eager to clot, a clot may 
be formed in the blood vessels. Should 
this happen repeatedly, serious situa- 
tions arise (e.g., thrombosis). 

The formation of the blood clot is 
the result of the interaction of two 
blood plasma components called fi- 
brinogen and thrombin. Blood is a sus- 
pension of blood cells (red, white, 
platelets) in the blood plasma. Roughly 
speaking, blood plasma is a salt solu- 
tion in which various proteins (albu- 
mins, globulins) are dissolved. If the 
blood is carefully drawn, the cells may 
be separated from the plasma _ by 
centrifugation. 

There are about 70 mg of proteins in 
one ml of plasma (plasma is, therefore, 
a 7 per cent protein solution). Out of 
these 70 mg of proteins, 4 mg is a 
special protein called fibrinogen. 

When blood comes into contact with 
the surface of the wound, a minute 
plasma component called prothrombin 
becomes converted into thrombin. This 
thrombin attacks the fibrinogen mole- 
cules one by one, cutting off a small 
part of them. Attacked fibrinogen 
molecules quickly aggregate into a net- 


PEPTIDE A 












The author’s drawing of the fibrinogen molecule 
shows the peptides as they are normally attached 
to the molecule. The arrows indicate where 
thrombin splits off the peptides, making fibrinogen 
inio fibrin and leaving open spaces in the molecule 
which become the points of junction as peptide- 
freed molecules aggregate to form the fibrin 
strands of the blood clot. 


work structure. This network structure 
is called the clot. instead of billions 
and billions of the little molecules, we 
now have the clot which could be 
looked upon as a visible, huge mole- 
cule. The clot is a plug which closes the 
wound and prevents loss of blood. 
Thrombin in this “clotting process” 
acts as a “catalyst”; it is not consumed 
in the process. Catalysts of biological 
origin are called enzymes. The role is 
to split off 3 per cent of the fibrinogen 
molecules. The so-altered fibrinogen 
molecules then join up (polymerize) to 
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make the network. In this part of the 
process, thrombin has no role at all. 
Study of the material split off revealed 
a mixture of two peptides contain- 
ing about twenty amino acids. Both 
fibrinogen and thron:bin can be sepa- 
rated out from blood plasma and used 
in purified form for experimentation. 

To obtain fibrinogen from blood 
plasma is comparatively simple, but to 
obtain thrombin requires more elabo- 
rate procedures. If we add a quantity 
of saturated ammonium sulfate solu- 
tion equal to one-third of the volume 
of the plasma, fibrinogen will precipi- 
tate. This precipitate can be removed 
(e.g., by centrifugation), redissolved 
in dilute salt solution, and studied. 
The purpose of this demonstration is 
to show some experimentation with 
thrombin and fibrinogen. 


Materials 


Glassware: 
a. Test tubes, about 15 cm long and 
11 to 15 mm wide. 
b. Pipettes, 1-ml, 0.2-ml (with 0.01-ml 
graduation), 10-ml, 1 capacity. 
c. Erlenmeyer flasks, 400 to 500-ml 
capacity. 
d. Beakers, 400 to 500-ml capacity. 
e. Test-tube holders (racks). 
f. Stopwatch. 
g. Graduated cylinder, 200-ml ca- 
acity. 
Spatula. 
Fast-draining filter paper. 
Graph paper. 
Chemicals: 
KH,PO, 
Na, HPO, 
























HCl 

(NH, ),SO, 
Fibrinogen 
Thrombin 


Fibrinogen Solution 


Weigh 1.36 g of KH.PO, (Mol W 
136.09) and 1.9 g of NasHPO, « 12 
H.O (Mol W 358.17). Put them into 
a beaker (400 1), and add 200 ml of 
distilled water to it. Stir gently until the 
salts dissolve. To the solution add 4 g 
of fibrinogen powder (bovine fibrino- 
gen, Armour Laboratories). Stir gently 
to avoid foaming until most of it dis- 
solves (a few undissolved particles may 
remain). Pour the solution into a 500- 
ml Erlenmeyer flask; add 200 ml of 
distilled water to the solution. Finally, 
add ten drops of HCI solution while 
gently stirring. (The pH of the solution 
is about 6.5.) Let it stand in the refrig- 
erator overnight or at least a few hours, 
and then filter through fluted filter paper 
(any fast-draining filter paper will do) 
to remove precipitate. A clear solution 
is obtained. This solution is now ready 
for use and should be kept in the cold 
when stored. 


Thrombin Solution 


Open up one bottle containing dry 
bovine thrombin powder (Parke-Davis, 
Thrombin Topical 5000 U of thrombin 
per vial). Add 5 ml of distilled water 
to it to dissolve the powder. This is the 
stock thrombin solution. In one test 
tube make up a dilution the following 
way: to 0.2 ml of stock solution add 
1.8 ml of distilled water. 


Using a test tube, Dr. Koloman Laki explains the manner in which blood clots are formed. 































































Dr. Koloman Laki demonstrates steps in the process 
of blood clotting, explaining the stages by which 
prothrombin becomes thrombin which, in turn, acts 
upon fibrinogen in flask to form clot. 


Procedures are given below for the 
clotting of fibrinogen by thrombin. 

Part I: Mark one test tube so that it 
will serve as a measuring flask for 10 
ml of fibrinogen. Then number six test 
tubes from 1 to 6. 

Add 0.025 ml of the diluted throm- 
bin solution into Test Tube No. 1, then 
measure out 10 ml of the fibrinogen 
solution. Now, pour this quickly into 
Tube No. 1 which you hold in the left 
hand. Immediately, cover up the open- 
ing of this test tube, turn it over quickly 
for mixing, and in the meantime start a 
stopwatch. Place a piece of newspaper 
behind the tube and watch a selected 
letter until you cannot recognize it. As 
the clotting proceeds, the solution be- 
comes more and more turbid; arrest the 
stopwatch when you cannot recognize 
the letter any more (because the turbid 
solution obscures it). 

In my experiments it took one min- 
ute and twelve seconds to lose a se- 
lected letter from sight. (Place Tube 
No. 1 back into the rack because we 
are saving these clots.) Now take Tube 
No. 2, add 0.05 ml of the thrombin so- 
lution to it. Again measure out 10 ml 
of fibrinogen. Pour it onto the throm- 
bin. Turn it over, start stopwatch, and 
proceed as previously. This time you 
probably measure 40 to 38 seconds; 
save the clot again. You proceed simi- 
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For Your Science Classes... 
VU-GRAPH Dynamic Visualization 


DYNAMIC VISUALIZATION is a 
new concept in visual education that 
centers around the use of Beseler 
Vu-Graph Overhead Projectors as 
“assistant teachers.” This concept has 
been convincingly demonstrated in sev- 
eral long term programs sponsored by 
leading educational foundations in the 
interest of expanding the practical uses 
of visual aids for everyday classroom 
procedures. 


VU-GRAPH VERSATILITY PROVIDES 


DYNAMIC VISUALIZATION 


DYNAMIC VISUALIZATION is 
made possible by the versatility of 
Vu-Graph which projects a large (up 
to 13’ x 13’) brilliant image behind you 
from the front of a fully lighted class- 
room ... visible from every seat, it lets 
you face your class and maintain eye- 
contact . . . facilitates dynamic new 
teaching techniques that assure com- 
prehension, including overlays and pro- 
gressive disclosures ... lets you write, 
sketch, erase or test on the projected 
image ... provides an “electric black- 
board” on cellophane or acetate rolls 
which saves hours of chalkboard writ- 
ing and erasing. 


HOW DYNAMIC VISUALIZATION 


ASSISTS YOU 


DYNAMIC VISUALIZATION with 
Vu-Graph permits modern visual edu- 
cation without robbing you of teaching 
spontaneity. You sit or stand beside it, 
in the front of the room, projecting 
brilliant pictures over your shoulder 
at the precise moment you choose to 
illustrate your ideas. Students take 
notes in normal light; you see every 
expression as you teach. A few strokes 
of a grease pencil personalizes any vis- 
ual aid before students’ eyes. And—on 
the cellophane rolls, you find yourself 
automatically projecting your very 
thoughts; say a new word... you spell 
it; aescribe a shape ... you sketch it; 
explain a math problem... you solve 
it, on screen! 


DOZENS OF TECHNIQUES WITH 
VU-GRAPH DYNAMIC VISUALIZATION 


Reference materials are always ready 
..- Tables or charts such as solubility 
graphs, vapor pressure table, etc., can 
be put on transparencies, and are on 
call during experiments or reviews for 
years to come. 

Overlays can be used to teach com- 
plex subject material in simple steps 








(individual transparencies, each show- 
ing only a single element of an idea or 
object, are superimposed, one at a time, 
to grow into an easily comprehended 
composite before students’ eyes) ... 
For example, a series of overlay trans- 
parencies may show the build up of a 
given substance from atom to molecule 
to molecular bond. 

Actual experiments may be shown on 
the screen . . . Color changes can be 
seen as they occur, for example by add- 
ing phenopthalen solution to weak 
acids and bases in shallow petri dishes 
that are placed on the projection stage. 

Physical phenomena may be pro- 
jected directly ... To dramatize mag- 
netic force, characteristic magnetic 
patterns are projected on the screen 
by simply placing two magnets on the 
projection stage and depositing iron 
filings between them. 

An “Electric Blackboard” for all 
types of science lessons ... Hours of 
chalkboard writing and erasing can be 
saved by using the continuous cello- 
phane or acetate rolls as an “electric 
blackboard” for quizzes, exercises and 
diagrams of laboratory preparations. 
These may be kept for repeated use in 
drill, review and without rewriting. 


VU-GRAPH DYNAMIC VISUALIZATION 
IN YOUR OWN CLASSROOM 


Now, you can discover for yourself 
how Vu-Graph Dynamic Visualization 
expands virtually every teaching pro- 
cedure to the limits of your own imag- 
ination. Your nearest Franchised 
Beseler Dealer, an experienced A-V 
expert, will show you how Vu-Graph 
versatility adds a new dimension to 
your science classes and provides you 
with a time-saving “assistant teacher?’ 

Write for free copy of informative booklet, 
“Use of Vu-Graph As an Instructional Aid”. 
Charles Beseler Company 
204 So. 18th Street, East Orange, N. J. 


(] Send me “Use of Vu-Graph As An Instruc- 
tional Aid’’ plus complete information on 
Vu-Graph Overhead Projectors. 


(] Have a Beseler A-V Consultant contact me 
for a ‘‘no-obligation’’ demonstration. 
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larly with the rest of the tubes using 
thrombin solutions of varying amounts. 

As you increase the thrombin con- 
centration, the “clotting time” (time 
taken from the start of the reaction 
until you cannot recognize the letter in 
the newspaper) decreases. 

By the time the letter of the text be- 
comes unrecognizable, about half or 
three-fourths (depending on how you 
judge it) of the fibrinogen has joined 
up to make the network. So the clot- 
ting time measures the time necessary 
to have the reaction half completed. As 
you increase the amount of thrombin, 
this time becomes shorter and shorter. 
The reciprocal of the clotting time is 
related to the “velocity constant” of the 
reaction. When you plot these recip- 
rocal clotting times (multiplied by 100 
for sake of convenience), you can see 
that as you increase the thrombin con- 
centration, the velocity of the reaction 
increases (though not linearly). 

One can repeat the experiment sev- 
eral times at a given thrombin concen- 
tration and calculate the average clot- 
ting time and its error (standard devia- 
tion). 

The experimenter, of course, can 
make different thrombin dilutions and 
measure longer and shorter clotting 
times. Above two minutes and below 
13 to 14 seconds, however, the read- 
ings are not very accurate. 

Part II: All the test tubes containing 
the clot are now collected and by roll- 
ing up the clot on a flat spatula, each of 
the clots can be separated from the 
fluid. Simply by inspection, it is evident 
that these clots are identical in weight. 
Although there was about tenfold vari- 
ation in the thrombin concentration, 
there is no variation in the amount of 
clot formed. This is a clear demonstra- 
tion that thrombin acts as an enzyme 
and does not become part of the clot 
and that very small amounts of throm- 
bin are enough to convert fibrinogen. 
The clot is exclusively the network of 
the “thrombin-altered” fibrinogen mol- 
ecules. As a matter of fact, another 10 
ml of fibrinogen may be added to the 
fluid after clot removal. Then observe 
that it too will clot, showing that throm- 
bin is still in the fluid and did not 
become part of the clot. 

The removed clots can be washed 
first in 70° C tap water for a few 
minutes, then in cold distilled water. 
After they are dried, their weight may 
be measured. 
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Use of Cor 


Diagnos 


NE important limitation on the 
laboratory exercises performed by 
students is the length of time necessary 
for even simple quantitative analyses 
in biochemical experiments. Unless 
samples are to be stored until the next 
session of the class, chemical analyses 
must be simple and quick. It is the pur- 
pose of this demonstration to acquaint 
you with some of the new rapid 
methods of analysis available commer- 
cially as clinical diagnostic aids. The 
primary advantage of these “pill and 
strip” methods is speed, but some are 
quantitative enough for classroom 
work. From the many tests available, 
I have selected two that measure glu- 
cose and one that measures protein for 
demonstrating the kind of laboratory 
exercises the enterprising teacher and 
student may devise. 
1. Glucose utilization by yeast: 10 g 
of fresh baker’s yeast dispersed in one 


The intense interest of a teacher participant is 
caught as Dr. Sidney S. Chernick lectures on the 
use of commercial diagnostic reagents. 
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By SIDNEY S. CHERNICK 


Laboratory of Nutrition and Endocrinology, U. S. National Institute of Arthritis and Metabolic Diseases 


liter of 0.1 M phosphate buffer, pH 
7.0 (5.42 g of NaH,PO, and 21.87 g 
of NasHPO, + 12 H.O). Each student 
group is given 100 ml of this suspen- 
sion. To 20 ml aliquots of suspension 
add 5 ml of 5 percent glucose solution; 
place one in the cold and the other in a 
40° C water bath. Aerate with house air 
line or oxygen cylinder. Measure fall in 
glucose concentration by testing five 
drops with Clinitest reagent tablets and 
compare against glucose standards 
(0.25, 0.5, 0.75, 1.0 per cent). 


Variations 


Different groups of students may use 
different sugars such as lactose, man- 
nose, fructose, galactose, pentoses, etc. 
The effect of pH, various ions, and 
inhibitors may be tested. The respira- 
tory gas CO. may be collected in 
Ba (OH). and the BaCO, weighed or 
titrated. 

2. Invertase in yeast: To five ml of 
one per cent sucrose solution add one 
ml of yeast suspension. Test solution 
for reducing sugar (Clinitest tablets) 
and for free glucose (Clinitest strips or 
Testape) before addition of yeast and 
at five-minute intervals thereafter. Note 
effects of temperature, pH, etc. Test 
effect of boiled yeast suspension. 

Invertase occurs in the juices of the 
small intestine and accounts for the 
rapid absorption and utilization of 
sucrose: Sucrose — glucose + fruc- 
tose. Check the reaction with other 
disaccharides, such as maltose and lac- 
tose, or polysaccharides, such as 
inulin and starch. 


3. Protein digestion: Prepare a pro- 
tein solution (0.3 per cent serum albu- 
min, outdated plasma, or gelatin in 
water). The solution should be neutral 
or slightly basic. Prepare a dilute solu- 
tion of proteolytic enzyme (pancreatin, 
papain—a meat tenderizer—etc.) such 
that it produces a negative or trace test 
for protein. The protein-test reagent 
may be Albutest tablets or Albustix. 

Incubate a small quantity of the pro- 
tein solution with various amounts of 
the proteolytic solution, and test for 
digestion of protein with test reagents. 
Observe the effects of pH, temperature, 
and concentration of proteolytic en- 
zyme. The disappearance of protein is 
indicated by the reduction in the in- 
tensity of the protein test. 


Materials 


The following diagnostic reagent 
tablets and paper strips are obtainable 
from your local pharmaceutical sup- 
pliers. 
Glucose: 


(Enzymatic) 
Reducing sugars: 


Clinitest strips (Ames) 
Testape (Lilly) 
Clinitest tablets (Ames) 


(Copper Dextrotest tablets (Ames) 
reduction) 
Acetone: Acetest tablets (Ames) 
Ketostix strips (Ames) 
Protein: Albutest tablets (Ames) 


Bumintest tablets (Ames) 
Albustix strips (Ames) 


Additional information may be ob- 
tained from Ames Company, Inc., Elk- 
hart, Indiana, Eli Lilly and Company, 
Indianapolis, Indiana, and from your 
local pharmaceutical detail men and 
suppliers. 
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Special translucent, plastic, germfree enclosures 
have been developed to house mono-contaminated 
rats. These germfree animals have been deliber- 
ately contaminated with a single pure strain micro- 
organism so that its effect on the host animal can 
be studied. 
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ERMEFREE animals have become 

a valuable new tool for nutrition 
research at the National Institute of 
Arthritis and Metabolic Diseases, 
where they are helping to explain the 
role played by intestinal bacteria in the 
nutrition and metabolism of the host. 
The animals must be reared and main- 
tained in an environment that is com- 
pletely free of bacteria. They are kept 
in metal or plastic tanks that are air- 
tight and sterilizable, and all incoming 
air, food, water, and equipment are 
made sterile before entry. All handling 
of the germfree animals is done 
through long rubber gloves which are 
sealed to the sides of stainless steel 
tanks. 


Stainless steel, germfree tank with protruding rubber 
gloves which provide aseptic access to the experi- 
mental animals living inside fills foreground in this 
view of the germfree laboratory. Dr. Bengt Gustafsson 
(in white coat) answers questions by visiting high 
school science teachers. 
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Caesarean section is performed 
close to the time of the expected 
spontaneous delivery of a preg- 
nant, conventional animal. The 
umbilical cords of the baby 
guinea pigs are clamped with 
hemostats. 
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Germfree animals are obtained by Caesarean operation in the tank on the right and then trans- 
ferred to the rearing tank on the left. The animals may also be obtained by transfer from other 
germfree enclosures or by natural birth within the germfree environment. 


A routine procedure is the daily weighing of the 
animals. This enables the investigators to follow 
the growth and gives an indication of the nutri- 
tional state. 
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Caesarean delivery of guinea pigs is accomplished 
through a thin plastic membrane which adheres to 
the mother’s abdomen and separates her from the 
germfree environment of the tank. The incision is 
made with a cautery knife. 


All food and supplies going into the tank pass 
through an autoclave for steam sterilization. The 
technician is preparing to sterilize food which has 
been packed into rolls for convenient handling. 
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Krom the Sun 


ADIO waves from the sun were 

not observed until World War II, 
when in February 1942, British radar 
was jammed by a source of noise ap- 
parently coming from the direction of 
the sun. Hey interpreted this as radio 
emission from the sun.' Since that time 
an increasing amount of information 
has been obtained concerning the rela- 
tionship of sunspot activity and radio 
emissions. Presented here is a method 
of detection of three types of radio 
emissions using rather inexpensive 
equipment. 

An elementary and inexpensive 108- 
mec interferometer, which was origi- 
nally constructed for the detection of 
the signal from the Vanguard satellites, 
has proved satisfactory for the detec- 
tion of radio emissions from the sun.” 

The apparatus includes two multi- 


1J. S. Hey. “Solar Radiation in the 4-6 Meter 
Radio Wavelength Bands.”’ Nature, 157:47. January 
12, 1946. 

"2 W. A. Hilton and R. C. Crawford. “Minimum 
Satellite Detection Equipment.’ American Journal 
of Physics, 26:371. September 1958. 


FIGURE 1. 


Radio emissions are picked up by apparatus using 
two multibeam antennas. 
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and ROGER C. CRAWFORD 


Associate Professor of Physics, William Jewell College, Liberty, Missouri 


beam antennas, one of which is shown 
in Figure 1. Each antenna points in the 
direction of the sun at midday. The geo- 
metrical centers of the two antennas lie 
on an east-west line and are spaced 
134.5 feet apart. The spacing was 
limited by the length of the roof of 
the building upon which they were 
mounted. These antennas feed to a 
108-mc converter and then to a com- 
munications receiver and to a strip 


chart recorder. This part of the equip- 
ment is shown in Figure 2. 

Since the apparent angular motion of 
the sun is approximately 15 degrees per 
hour, the signals received by the two 
antennas will interfere at intervals of 
15.5 minutes. Thus with the sun in the 
field of the antennas from about 10:00 
a.m. until 2:30 p.m., approximately 18 
null points should be recorded during 
the passage of an active sun. 


FIGURE 2. Receiver and recorder of the radio interferometer. 
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FIGURE 3. 


Types of Emission 


The radio waves from a sun dis- 
turbed by solar flares or sunspot ac- 
tivity may be classified into three divi- 
sions.* These are (1) outbursts which 
are associated with solar flares, (2) 
noise storms which are related to large 
sunspots, and (3) bursts which appar- 
ently have no optical counterpart. 

A typical radio outburst consists of 
a very sudden increase in intensity 
within a few seconds. It sometimes re- 
mains high but will usually decrease to 
its original level in less than an hour. 
Figure 3 shows a radio outburst as re- 
corded December 11, 1958, beginning 
at about 3:40 p.m. CST and then grad- 
ually decreasing for about 30 minutes. 
This was probably associated with a 
Class 3 flare that was observed about 
the same time.* 


8 R. H. Brown and A. C. B. Lovell. The Explora- 
tion of Space by Radio. John Wiley and Sons, Inc., 
New York. 1958. p. 121. 

4“Preliminary Report of Solar Activity.”” High 
Altitude Observatory, Boulder, Colorado. Decem- 
ber 12, 1958. 
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Chart recorder shows pattern of radio waves (outbursts) associated with solar flares. 


Noise storms differ from solar out- 
bursts in that they may last for several 
hours or days. The intensity varies but 
usually continues at a high level. An 
example of a recording of a high in- 
tensity noise storm is shown in Figure 4 
which is the record obtained on Febru- 
ary 8, 1958. Figure 5 indicates that the 
storm became less intense on Febru- 
ary 9, but that there were strong out- 
bursts associated with Class 2 flares. 
This was followed by a geomagnetic 
storm and a spectacular aurora which 
was visible as far south as the southern 
United States on the evening of Feb- 
ruary 10.° 

A recording of a noise storm that 
lasted from February 10 to 15, 1959 is 
shown in Figure 6. It may be observed 
that the null points occur every 15.5 
minutes which is in agreement with the 
calculated value. 

On several occasions, isolated bursts 
have been recorded which apparently 





“Preliminary Report of Solar Activity.”” High 
Altitude Observatory, Boulder, Colorado. Febru- 
ary 14, 1958. 


FIGURES 4 and 5. Recordings of a high intensity noise 
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Recording of noise storm lasting five days. 


have no relationship to visible phe- 
nomena on the sun. These seem to ap- 
pear in groups, each of which may last 
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FIGURE 7. Recording of isolated bursts. 


only a few seconds or less. Figure 7 is types of sun activity has been con- 
a recording of this type of sun activity structed. Records of sun activity have 


made on January 8, 1959. 





been obtained, and a study has been 
made of the relationship of these rec- 


Summary ords and the visible sun activity as 


An inexpensive radio interferometer reported by the High Altitude Observa- 
capable of detecting the three major tory at Boulder, Colorado. 
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“The Science Teacher: Seeking Excellence in an Age of Science” is and intends to be a vrovocative theme for the Ninth 
Annual NSTA Convention. Everyone teaching science today is faced with an overwhelming and virtually impossible 
task: keeping abreast of the advances being made in even a small segment of those fields which provide basic instructional 
foundations for students. Add to this the local, state, and national programs of the National Science Foundation and those 
under the National Defense Education Act—all aimed to revolutionize the teaching of science in content and methods—and 
the result is a myriad of problems which must be resolved by the science teacher day by day. 

The program of the 1961 Convention concentrates on “The Science Teacher” as he faces the many challenges 
of our times. First in perspective are the products of science. Specifically, the most recent scientific discoveries will be 
viewed in survey, through evaluation and indication of possible trends and imminent breakthroughs, and by noting the 
problems confronting the researchers in these fields. Two speakers will keynote the First General Session: Dr. Henry C. 
Eyring, Dean of the Graduate School, University of Utah, Salt Lake City, speaking on “Recent Fundamental Discoveries 
in the Physical Sciences,” and Dr. James F. Crow, Head of the Department of Medical Genetics, University of Wisconsin, 
Madison, reviewing “Recent Fundamental Discoveries in the Biological Sciences.” 

Products of teamwork in science will be presented in the S: ond General Session. Dr. Hugh Odishaw, Executive 
Director of the U. S. National Committee for the International Geophysical Year, National Academy of Sciences—National 
Research Council, Washington, D.C., will discuss the projects, accomplishments, and discoveries of the IGY program in 
“International Teamwork in Science.” NSTA’s role in the international sphere will be reported by Dr. Abraham Raskin, 
Professor of Physiology and Coordinator of the Sciences at Hunter College, New York City. Dr. Raskin served as director 
of NSTA’s first international science study tour to six Western European countries last summer. 

Purposes and procedures by which scientific knowledge is developed—the processes of scientific, educational, 
and democratic enterprise—will be detailed in the remaining general sessions, concurrent sessions, and follow-up panel 
discussions. Complete information on the panels and discussions will be included in the Convention Program, issued to 
all NSTA members in February 1961. 

“The Nature of the Scientific Enterprise”—developing the methods and aims of science and the philosophical 
and ethical problems inherent in our technological age—will be studied in the Third General Session. Dr. Paul E. Klopsteg, 
Chairman of the Board of Directors of the American Association for the Advancement of Science, Washington, D.C., 
is the speaker. 

In the Fourth General Session, Dr. Joseph J. Schwab, Professor of Natural Sciences and Education at ihe 
University of Chicago, Chicago, Illinois, will elucidate methods by which classrooms, laboratories, curriculum, and general 
objectives can be organized to reflect the changes in our culture. The topic: “The Nature of the Educational Enterprise 
in This Scientific Age.” 

Fifth General Session speaker is Dr. Glenn T. Seaborg, Nobel Laureate for his work on transuranium elements 
and Chancellor of the University of California at Berkeley. Dr. Seaborg’s presentation, to be given at the annual banquet 
on Monday, March 27, will pinpoint “The Science Teacher as an Agent in the Educational Enterprise” emphasizing the 
teacher’s responsibilities, problems, training, professional standards, community status, and achievements. 

“Education for Our Democratic Enterpris<” will be the suhject of the Sixth and final General Session. Presented 
by Dr. James E. Russell, Secretary of the Educational Policies Commission of the National Education Association and 
the American Association of School Administrators, Washington, D.C., this address will report on the impact of science 
and science education on the life of the people of our nation. 

Special programs have been planned also by two NSTA Sections. The National Science Supervisors Association 
(NSSA) will meet Friday, March 24 and Saturday morning, March 25. The Association for the Education of Teachers in 
Science (AETS) will convene Tuesday afternoon, March 28 and conclude their meetings by noon on Wednesday, March 
29. See the “Program at a Glance” for more details. 
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Advance Registration Table on the Mezzanine to receive identification badge and tickets. 


Registration fee is $3 for the entire convention, or $1 for daily registration to accommodate those 
who can come for only one or two days. Registration is required for participation in all convention activities. 
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Science Teacher’ 


By JOHN L. GARRETT, SAM ADAMS, and GEORGE H. DEER 


Louisiana State University, Baton Rouge, Louisiana 


HE scarcity of science teachers has 

reached the point of national con- 
cern. It is almost a paradox that the 
American culture, so thoroughly ori- 
ented to science and technology for 
its very existence, finds it difficult to 
maintain an adequate supply of qual- 
ified teachers in the areas of science 
and technology—or, for that matter, 
teachers in all the other areas of learn- 
ing. What is the background for the 
shortage of science teachers? Why do 
not more qualified students enter the 
science-teacher program? It has often 
been assumed that those college stu- 
dents interested in science are attracted 
to industry for better salaries and sim- 
ply do not eater the teacher-education 
program. - 

To test this assumption, the authors 
made a study of those graduates of 
Louisiana’s colleges and universities 
for a ten-yeai period who had followed 
the science-teaching program in teacher 
education and who, upon graduation, 
‘ had -been certified as science teachers. 
The study included a survey of all col- 
lege graduates in Louisiana certified to 
teach science from 1947, when the cer- 
tification regulations were modified, to 
1956. How many of these persons cer- 
tified to teach science actually entered 
science teaching and remained? For 
the others, (1) why aren’t they teach- 
ing? (2) would they consider entering 
or re-entering teaching? and (3) what 
is the nature of their present employ- 
ment? 

Results of the study lead to the con- 
clusion that the basic problem involved 
is not one of attracting persons into ‘he 
teacher-education program. A major 
facet of the problem appears to be that, 
after completing their preparation for 
teaching, a major portion of the group 


do not enter teaching at all; or they 
drop out. The problem then appears to 
be not one of scarcity of recruits; it 
might more aptly be labeled the prob- 
lem of “the missing science teacher.” 

Did they really enter teaching? Dur- 
ing the ten-year period covered by this 
study, 1947-1956, 1153 persons were 
graduated from Louisiana’s colleges 
certified to teach in the sciences. Only 
23 per cent of these, however, had 
entered teaching upon graduation and 
remained in it continuously. Another 
11 per cent had been in and out of 
teaching but actually were teaching in 
1956. A few others had gone into 
school-related jobs other than class- 
room teaching. About 18 per cent had 
entered teaching but later changed to 
another type of work. 

But 46 per cent of the science-teach- 
ing graduates had never entered the 
classroom. It is this group that might be 
appropriately labeled “the missing sci- 
ence teacher.” And it is this group with 
which the study was primarily con- 
cerned. A questionnaire was mailed to 
these “missing science teachers” and 
739 letters were sent. Responses were 
received from 45 per cent. 

Why did they leave or fail to enter 
teaching? Of those replying to this 
question, nearly one-third gave “lack 
of adequate salary” as the chief reason. 
“Marriage and family responsibilities” 
accounted for another 22 per cent of 
those responding; and 1( per cent listed 
“military obligation.” “Undesirable 
working conditions” were cited by 7 
per cent. A surprisingly small group, 
only 5 per cent, gave “better oppor- 
tunity for advancement in other jobs” 
as their reason for entering nonteach- 
ing work. Other reasons listed infre- 
quently were “no desire to teach,” 


Missing? 


“position not available in desired loca- 
tion,” and “continuing education.” 

Would they consider entering upon 
(or resuming) a teaching career? About 
58 per cent of those responding said 
they would consider teaching if “con- 
ditions were more favorable.” Included 
in this group was a considerable num- 
ber of women who had dropped out of 
teaching because of domestic responsi- 
bilities. Another 30 per cent of those 
responding indicated they would not 
consider teaching. The other 12 per 
cent were undecided. 

In what kind of employment are 
these persons presently engaged who 
were certified to teach science? About 
18 per cent of the respondees were 
working in industry, frequently on 
assignments requiring little scientific 
training. About 23 per cent were 
housewives. Nearly 12 per cent were in 
military service. The others were ac- 
counted for in a variety of less-fre- 
quently-mentioned occupations: sales 
work, state and federal employment, 
self-owned business. 

What are the implications? It is never 
safe to draw conclusions from a single 
study. However, within the limits of 
this investigation, it would appear that 
Louisiana high schools could be stafied 
with fully prepared science teachers if 
those educated as teachers.were actu- 
ally in the classrooms. Inadequate sal- 
ary, unfavorable working conditions, 
homemaking, industry, and other fields 
of employment are taking heavy toll of 
those trained. The recruitment problem 
is overshadowed by that of retention. 
The profession is working with a sieve. 
Really, how many science teachers 
must be recruited and educated in order 
to have one classroom continuously 
staffed? Does this problem prevail to 
thr ‘ame degree in other subject areas? 
And in other states? The question can- 
not be reduced to the simple one of 
how to recruit more teachers. It ap- 
pears to be partly a question of “why 
the missing teacher.” 
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This report was an entry in the STAR 
(Science Teacher Achievement Recognition) 
program of 1960, conducted by NSTA and 
sponsored by the National Cancer Institute, 
U. S. Public Health Service. 


N considering the subject of genetics, 
it is not uncommon for high school 
biology students to study the heredity 
of the fruit fly. Although they may use 
charts or even observe flies in bottles, 
how often do most students ever arrive 
at a close examination of these insects? 
How many have ever seen a fruit-fly 


Materials used for fruit fly studies. 
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By ISADORE HALPERN 


Science Teacher, Erasmus Hall High School, Brooklyn, New York 


egg or larva under the microscope? 
Moreover, how many have ever anes- 
thetized flies for observation in the 
laboratory? 

Such studies need not be relegated 
only to college genetics classes or as- 
signed to the talented student as special 
project work. Through the use of tech- 
niques described here, it should be pos- 
sible to include fruit-fly study as gen- 
eral laboratory procedure for all high 
school biology students. 

Two limitations usually are present 
in the handling of flies. The first is the 
use of ether for anesthetization—a haz- 
ardous procedure for high school stu- 
dents. The second limitation is the 
students’ lack of experience with obser- 
vation and handling of fruit flies in 
various stages of development. 

The first limitation is overcome by 
the use of a cooling technique for inac- 
tivating flies, instead of using ether or 
another anesthetic. Cooling is accom- 


plished by placing a stoppered vial or 
bottle of flies in an upright position in 
a bowl of water with ice cubes. Within 
a minute, the flies will fallte *. ottom 
of the vial. The process ot vation 
may be hastened by tapping .. . -ial. 

If the flies are left for an additional 
twenty to thirty seconds, they may then 
be shaken out of the vial. They will, 
however, begin to move about quickly. 
To overcome this, they should be 
placed on top of a metal container 
filled with ice water. A round tin of the 
type used for ointment is suitable. If 
the surrounding air is humid, moisture 
may collect on the tin, but this may be 
removed with a cotton-tipped applica- 
tor. Flies will stay quietly on this sur- 
face for several minutes and may be 
examined in this position using a 
camel’s hair brush, or the tin may be 
placed on the stage of a binocular 
microscope for observation. (See Fig- 
ure 1.) The insects are then shaken into 
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a paper cone and returned to their vial. 

The second limitation is overcome 
by the preparation of breeding vials for 
close study. The technique employed 
here is to place a block of food on a 
slide which is then inserted into a vial. 
(See Figure 2 a and b.) The food is 
prepared in the standard way and 
poured into a Petri dish where it 
hardens into a cake, and the closed 
dish is stored in a refrigerator. When 
needed, blocks of food are cut approxi- 
mately 1% by % by % inches and 
placed on the slide. A drop of yeast 
mixture is added to the food to promote 
fermentation. The vials are stoppered 
with cotton plugs or plastic caps which 
have been perforated with pinholes. 
The flies are placed inside, the slide 
containing the food block is inserted 
quickly, and the vial is capped. Fertile 
flies will begin to lay eggs soon after- 
wards, and within twenty-four hours, 
larvae will begin to emerge from the 
eggs. Egg-laying may be observed 
through the vial with a hand lens. Stu- 
dents find it interesting to give the same 
group of flies repeated cooling treat- 
ments and to watch them return to 
activity without apparent ill effects. 
Thus the cooling technique has a dis- 
tinct advantage over ether in experi- 
mentation of this type. 

For microscopic study, the slide con- 
taining the food block is removed after 
placing the vial in ice water to inac- 
tivate the flies. The cap is removed and 
the slide is withdrawn from the vial and 
examined for eggs, larvae, or pupae. 
One must not forget to cap the vial to 
prevent the flies from escaping. The 
cooling technique should be repeated 
before replacing the slide. 

When the block of food is under the 
microscope, the eggs, larvae, or pupae 
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may be moved or transferred with a 
dissecting needle or camel’s hair brush, 
whichever can be used conveniently so 
as not to cause injury to the specimens. 


Advantages of Techniques 


It is possible to perform laboratory 
work at school and to take these vials 
home for continued study. There are 
no dangers involved since ether is not 
used. A student may devote more time 
to observations this way, and his inter- 
est is not interrupted. Furthermore, 
members of the student’s family often 
show interest in these home activities. 


Facts About Fruit Flies 


1. Female flies do not mate before 
they are 12 hours old. Therefore, in 
breeding experiments, newly emerged 
flies from pupa cases must be separated 
according to sex within this period. 

2. They do not lay eggs before they 
are 48 hours old. 
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3. Larvae hatch from eggs in ap- 
proximately 22 hours. The larva stage 
lasts for about 7 days. 

4. The pupal stage lasts for a little 
more than 6 days. 


5. The complete metamorphosis 
takes about 15 days. 
6. Female flies hold the male 


sperms in their bodies and allow fer- 
tilization just before the eggs are laid. 
7. Many eggs may be laid in an 
hour or two on the food block, if fer- 
mentation of the food is taking place. 
8. The egg is about % mm long; 
the larva may grow to 4% mm. 


Preparation of a Breeding Vial 


A convenient size vial is 3 inches 
long by % inches in diameter. Pieces 
of glass for slides should be cut about 
2% inches long by %4 inches wide. The 


food block is cut to approximately 1% 
inches long by 4% inches wide by % 
inches high. A drop of yeast suspension 
is added to the food block before use. 
About five flies should be placed in a 
vial to insure egg-laying. Motionless 
flies should never be shaken into a tube 
containing food because their wings 
may be caught. If a large number of 
offspring is desired, the parent flies 
should be transferred to several vials 
as soon as eggs are laid on a block of 
food. 


Preparation of Food 


The formula is given in parts per 
100 g or cc. I have used the cornmeal- 
molasses mixture. 


Water 74.3 
Agar iw 
Karo or Molasses 13.5 
Cornmeal 10.0 
“Tegosept M”* 0.7 


The agar is dissolved by boiling in 
about two-thirds of the water; molasses 
or Karo is added and the mixture again 
brought io a boii. The cornmeal is 
mixed with the remaining cne-third of 
cold water and poured into the boiling 
agar-molasses mixture. Add “Tegosept 
M” and cook for a few minutes with 
constant stirring. The medium should 
be thin enough to pour easily. Other 
mold preventives may be used. If 
breeding vials are prepared and used 
immediately, mold inhibitors may not 
be needed because the larva will feed 
on the molds before they spread. 
Should any molds develop, a bit of 
alcohol applied with a paint brush may 
quickly prevent their growth. 


Suggestions 


A. Experiments on Behavior and 
Development. Observations may be 
made of egg-laying, emergence of 
larvae from eggs after twenty-two 
hours, growth of larvae, feeding be- 
havior of larvae and adult flies, pre- 
mating, and mating behavior. 

Since these flies have a two-week 
life cycle, the complete metamorphosis 
of an insect may be studied in this 
period of time. 

The responses of flies to stimuli may 
be studied by placing them in a glass 
tube about 12 inches long. (See Figure 
3.) If both ends are corked, various 





1 “Tegosept M”’ is a mold inhibitor (10 per cent 
alcohol) and may be obtained from Goldschmidt 
Chemical Corporation, 153 Waverly Place, New 
York 14, New York. 
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foods and chemicals may be pinned on 
the inside of the corks to study reac- 
tions of the flies to stimuli. 

The tube may also be held in various 
positions to determine the effect of 
gravity. Part of the tube may be cov- 
ered to determine the effect of light. 











GLASS TUBE 
FOR BEHAVIOR EXPERIMENTS 


FIGURE 3. 


B. Genetics Experiments. The Men- 
delian Laws may be studied by using 
flies with dominant and recessive traits 
—normal wing which is dominant over 
vestigial wing, or normal body color 
which is dominant over ebony body 
color. 

Sex-linked inheritance such as white 
eye color may be studied. 

C. Experiments Involving the Ef- 
fects of Physical Factors on Develop- 
ment. 

1. Experiments may be tried in 


which the rate of metamorphosis is 
affected by changes in temperature. 
The temperature range study may vary 
between 10° C and 30° C or over. 
Students should build their own tem- 
perature-control incubators. 

2. The effect of ultraviolet light on 
development could be studied. One 
might look for mutations or the be- 
havior of flies under various kinds of 
light. 

3. Flies might be exposed to various 
doses of X rays for determining muta- 
tion rate by subjecting them to strong 
radiation through the glass vials. 

4. Radioactive isotopes such as 
Phosphorus 32 or Iodine 131 in quan- 
tities of not more than 10 microcuries 
may be added to the fly food to deter- 
mine whether mutations will occur. 
These isotopes are fairly safe because 
Phosphorus has a half life of 14.3 days, 
and Iodine has a half life of 8 days. 

5. Variations in diet may be used 
to determine effects on growth and 
development. 

6. Flies may even be placed in high 
or low pressure chambers to determine 
whether there are any changes in devel- 


opment. Such experiments require the 
ingenuity of the student, and in this age 
of space travel these would be timely 
experiments. 

These are but a few suggestions re- 
garding the kind of experimental work 
that can be performed with fruit flies. 


Conclusion 


These techniques have been sug- 
gested so that students may combine 
school work with experimental work at 
home. The techniques are simple and 
safe, and the experimental materials 
are inexpensive and not bulky. They 
can be carried back and forth easily 
between home and school. 

Since fruit flies are useful as experi- 
mental animals in various areas of bio- 
logical study, this writer believes they 
should be employed more extensively 
in high school biology classes. 


Bibliography 
Milislay Demerec and B. P. Kaufmann. 
Drosophila Guide. Department of Ge- 
netics, Cold Spring Harbor, New York; 
Carnegie Institution of Washington, 1530 
P Street, N. W., Washington 5, D. C. 
1957. 





Lit 


SCIENCE FOR PROGRESS 


SERIES, 2ND ED. 
by Ames, Baker, and Leahy 


junior high students. 


by Ames and Waldman 










A clear, continuous presentation 
of general science, based on the 
needs and interests of today’s 





SCIENCE FOR PROGRESS FILMSTRIP SERIES 


Twelve 35mm filmstrips with Teacher’s Guide supplement and enrich the study of junior high science. 


PRENTICE-HALL, Educational Book Division, Englewood Cliffs, N.J. 


New second editions... 











42 


THE SCIENCE TEACHER 

















Classroom 











Chemistry 


Displacement of lons 


By CARMAN K. READE, Norton Senior 
High School, Norton, Massachusetts 


The use of a new ion-exchange 
chelating resin! will vividly exhibit the 
ionic-exchange phenomenon between 
a cation in a feed solution and the 
chelating resin. The demonstration to 
follow will allow visualization of the 
displacement of a cation less selectively 
held by the chelating resin than by 
another cation introduced into the 


‘exchange column. 


This demonstration could be intro- 
duced after the student understands 
chemical bonding, relative sizes of 
atoms and ions, factors affecting bond 
types, the water-softening principle, 
and some fundamentals of organic 
chemistry. The demonstration would 
be more effective during the latter part 
of the course, after the student has 
learned the principles involved in ion 
exchange. 

The utility of colored ions, such as 
those of copper and siickel, allows the 
ion exchange and retardation of these 
cations to be easily observed as they 
form bands (zones) on the ion- 
exchange column. 

The ion-exchange column consists 
of a 16-mm, soft-glass tube, length 16 
inches, to which at one end is attached 
a No. 2 one-hole rubber stopper, a 
3-inch, 6-mm capillary tube, a short 
length of rubber tubing, and a rubber 
hose clamp. Within the glass tube is 
placed a layer of glass wool, a layer of 
glass beads, and finally another layer 
of glass wool. The layers of glass wool 


1Dowex A-1 Chelating Resin, 50-100 mesh, The 
Dow Chemical Company, Midland, Michigan. 
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and glass beads act as a support for 
the resin bed, as well as to prevent the 
escape of the minute resin particles 
from the ion-exchange column. 

The resin is placed in a beaker, 
mixed with water to form a slurry, and 
poured into the exchange column until 
the resin bed is about 4% inches deep 
upon the supporting glass wool and 
beads. Inasmuch as the resin must be 
a sodium exchanger and not a hydro- 
gen exchanger, it is washed with one 
Normal sodium hydroxide solution and 
then with water until the effluent tests 
neutral. 

The flow rate is controlled by the 
rubber-hose clamp and the stopcock 
of the separatory funnel. The separa- 
tory funnel contains the feed solution 
(influent) of cations to be exchanged. 
The rate of flow should be about 500 
ml in 30 or 40 minutes for maximum 
retention on the column. The flow rate, 
as well as the pH of the system, is an 
important factor in determining the 
amount of cation retention. 

An amount of solution, about 3 
inches high, should be kept above the 
resin throughout the operation to pre- 
vent currents from stirring up the color 
bands and to prevent entrance of air 
bubbles into the resin bed. Air must 
not enter the column, and air that is 
lodged among the resin particles can be 
eliminated by stirring the resin bed 
with a stirring rod prior to the percola- 
tion of the influent. Squeezing the rub- 
ber tubing along its length will force 
the air bubbles to rise through the resin 
bed and escape. 

To demonstrate the displacement of 
an ion by another in an exchange 
column, take 30 ml of a 0.1 Molar 
nickel chloride solution, dilute to 250 
ml in the separatory funnel with dis- 
tilled water, and percolate the solution 
through the resin column slowly. When 


the nickel solution is only a few inches 
above the resin column, add 15 ml of 
a 0.1 Molar solution of copper 
chloride, dilute to 250 ml in the 
separatory funnel with distilled water, 
and percolate the solution through the 
resin over the nickel band. The green 
band which was at the top of the resin 
bed will be displaced by a blue zone. 
The reverse of the above demonstra- 
tion may be performed to show that 
the copper cannot be displaced when 
a nickel solution is added. 
Regeneration of the resin may be 
accomplished by the addition of 2 
Normal sulfuric acid until all the 
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FIGURE 1. lon-Exchange Column 
Separatory funnel is mounted on a 3%4-inch ring 
of a 36-inch ring stand. The ion-exchange columns 
care mounted on double burette clamps on the 
same ring stand as the separatory funnel. 
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cations are removed from the ion- 
exchange column. The resin is then 
put back into the basic form by the 
addition of one Normal sodium hy- 
droxide and continuously washed with 
water until the wash is almost neutral. 

The demonstrator may be called 
upon to discuss the following items 
which are involved in the ion-exchange 
process: 


The effect of valence on ion exchange. 

Structure of the resin. 

Hydraulic properties of the resin. 

Capacity of the resin for ion exchange. 

Effect of the flow rate on ion exchange. 

Atomic radii and ionic radii. 

Ion-exchange selectivity. 

Effect of the pH on the ion-exchange 
column. 

Cross linkage of the resin. 

Water-softening principle. 

Regeneration of the resin. 

Hydration. 


Biology 


Open-Ended Eggsperiments 


By JOEL BELLER, Richmond Hill High 
School, Richmond Hill, New York 


This report was an entry in the STAR 
(Science Teacher Achievement Recognition) 
program of 1960, conducted by NSTA and 
sponsored by the National Cancer Institute, 
U. S. Public Health Service. 


Working with superior children in 
biology presents many problems. One 
which vexes many teachers is how to 
start the first-term students on projects 
in which they will continue to have an 
active interest. The answer, I believe, 
lies in a living organism, one which 
meets the special requirements of an 
intelligent group of young people who 
have no previous experience or only 
limited work in biology. First, the or- 
ganism should be macroscopic. Second, 
it must be easy to care for and relatively 
inexpensive. Third, it should present a 
number of opportunities for teaching 
reference throughout the year of biol- 
ogy. Finally, the organism must lend 
itself readily to a diversity of experi- 
ments, not of the cookbook type, but 
original, student-planned experiments. 

The organism which meets these re- 
quirements is the chick embryo. It is 
large enough to be seen with the eye 
after three days of incubation. In the 
embryonic stage, the chick requires cer- 
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FIGURE 1. 


tain conditions as temperature at 100 
to 102° F and a relative humidity of 
50 per cent. Both of these requirements 
can be met by use of an incubator con- 
taining a pan of water.' Fertile chick 
eggs may remain outside of the incuba- 
tor for periods of time up to an hour 
without apparent adverse effect upon 
growth and development of the em- 
bryo. A course of study could be as- 
signed around the chick. Respiration, 
reproduction, circulation, digestion, 
embryology, genetics, and evolution 
could be taught using the chick embryo 
for the study. Chemical substances can 
be introduced into the egg using sterile 
techniques (without allowing hazards). 
The eggs may be exposed cautiously to 
ionizing radiation. 

In the fall of 1958, Richmond Hill 
High School introduced honor courses 
in biology. These courses were designed 
for the above-average student, and I 
was chosen as the teacher for one of 
the two honor sections. In this class my 
theories concerning the chick embryo 
were applied to the test of practicality. 

It was relatively easy to interest these 
superior children in a series of projects 
designed to study the effects of chemi- 
cals and radiation upon the develop- 
ment of chick embryos. By speeding up 
the regular class work we were able to 
spend one period per week on projects. 
Later in the term, many members of 
the class put in extra time before and 
after school in addition to the class 
period. After the first motivating lesson, 
my role changed to that of a moderator, 
consultant, and recommender of books 
and other source material. 

The first real task was to build an 
incubator. A committee of five boys 
completed this job at home using as a 
guide the plans which appeared in The 





1 Bradley M. Patten. The Early Embryology of 
the Chick. Third Edition. The Blakiston Company, 
Philadelphia, Pennsylvania. 1948. 
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Science Teacher? earlier in the year. 
Our incubator was constructed with 
larger dimensions and designed to ac- 
commodate twenty-four to thirty eggs. 
Through the kindness of the Memorial 
Sloan-Kettering Cancer Center, we 
were able to procure fertile chick eggs 
at no cost. Each batch of eggs was of 
the same age of incubation. 

The class was organized into com- 
mittees, and each committee worked to 
determine a different factor. The com- 


2 William P. Moser. “Elementary Science Sug- 
gestions.”” The Science Teacher, 25:210. May 1958. 


mittees had to procure their own supply 
of experimental substances by talking 
to family doctors, local hospitals, drug 
companies, and supply houses. The 
chemicals used were Phosphorus 32, 
Iodine 131, Adrenalin, and Ascorbic 
Acid. The father of one of the pupils 
was a physician who agreed to expose 
some eggs to 150, 200, 250, and 300 
roentgens from an X-ray machine. Two 
separate control committees were es- 
tablished. (See Table I.) 

The best technique for injecting the 
eggs was to use a hypodermic needle 
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When you want the best—the very best 


and to candle the eggs at the same time. 
A simple candling apparatus can be 
made out of a desk lamp with a 100- 
watt bulb and a cone of black paper 
taped to the reflector of the lamp. The 
aperture of the cone should permit 
about one inch of the narrow end of 
the egg to enter. Since the embryo will 
always be found on the upper side of 
the yolk, the injection should be made 
into the underside of the egg through 
the shell and shell membranes into the 
yolk. Injection here will prevent acci- 
dental injury to the embryo. The injec- 
tion site was first swabbed with 70 per 
cent alcohol to reduce the danger of 
fungicidal contamination. Prior to in- 
jection, a needle was used to make a 
hole through the round end of the egg 
into the air space. (See Figure 1.) The 
loss of the air space provided enough 
room for the addition of chemicals. 
After injection, the site was covered 
with Scotch tape. 

Our eggs were injected five days 
after fertilization. The eggs were 
marked and then returned to the incu- 
bator. One pupil was assigned the daily 
task of examining the eggs and turning 
them. This movement insures a mixing 
of the chemical with the yolk. Move- 
ment will also aid in the development 
of the embryo. 

On the seventeenth day of incuba- 
tion, the shells were broken, and the 
embryos were removed from the yolk 
and weighed. The embryos were then 
tagged with the weight marked appro- 
priately. Each chick was checked for 
bone abnormalities; none was found 
(see Table 1). Tagging was followed 
by cleaning, clearing, staining, and pre- 
serving in glycerine according to the 
recipe below, a modification of the one 
by Diefenbach.* 


Chick Preserving Recipe 


1. 95 per cent alcohol—leave for one 
week. 

a. Eviscerate after 1 to 2 days. 
b. Replace alcohoi. 

2. Acetone—one week. 

95 per cent alcohol—three days. 

4. Potassium hydroxide (KOH)— 
place no more than two embryos in 
each jar and leave overnight. Don’t 
put the tags in the KOH. 

a. Small embryos or humid 
weather—0.5 per cent KOH. 


WwW 





® William C. Diefenbach. Transparent Animal 
Specimens. Monograph No. 3. Science Clubs of 
America, Washington, D. C. 1941. 
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Table | 
Ege 
Substance Amount Number Weight in Grams 
Adrenalin 0.25 milliliters l 13.6 
0.50 2 13.5 
0.75 3 10.6 
1.00 4 10.1 
Iodine 131 1.25 microcuries 5 14.6 
2.5 6 13.5 
5.0 7 M* 
Phosphorus 32 0.25 microcuries 8 13.6 
0.50 y 11.2 
0.75 10 10.1 
1.00 11 7.3 
Ascorbic Acid 200 milligrams 12 4.8 
100 13 11.0 
75 14 M* 
50 15 9.6 
X rays 150 roentgens 16 9.5 
200 17 8.9 
250 18 7.3 
300 19 6.5 
Control (untreated) 20 14.0 
21 13.6 
22 14.6 
Control (shell and shell 23 15.1 
membranes pierced, but 24 16.8 
nothing injected) 25 16.2 
26 15.5 
27 12.9 
28 M* 





M* = embryo failed to develop. 


b. Large embryos (use 10 g or 
more) or dry weather—2 per 


cent KOH. 
5. Defeather—fill jar with distilled 
water. 


6. Stain the day after defeathering 
by using a saturated solution of 
Alizarin Red in distilled water. Put 
2 to 3 drops in 0.5 per cent KOH 
for each embryo. 

7. Use 40 per cent glycerine to remove 
the excess stain. The lower the con- 
centration of glycerine, the greater 
is the amount of stain removed. 
Leave for one week. 

8. Replace with 80 per cent glycerine 
for 4 to 7 days. 

9. 100 per cent glycerine and bottle. 


One lesson was devoted to the assim- 
ilation of the data by the class. The data 
of each committee (see Table I) were 
tabulated on the board, examined, dis- 
cussed, and inferences tabulated. 
No conclusions were made because of 
the small number of experimental 
organisms. The possible reasons for the 
failure of some of our embryos to 
develop properly were considered. Use 
of a poor sterile technique was accepted 
as the reason for failure. The home- 


work assignment for that lesson was, 
“On the basis of the experiments just 
concluded, what shall the next phase 
of our experiment be?” 

Some of the experiments which were 
or are now being performed include: 


1. The efiect of glutamic acid upon 

the development of the brains of 

chick embryos. 

The effect of ultraviolet light on 

chick embryo development. 

3. The effect of weak electric shock 
on embryonic growth. 

4. The effect of gibberellic acid on 
chick growth. 

5. The effect of magnetic waves of 
approximately 20,000 gauss on de- 
velopment of chick embryos. 


Nm 


The choice of experiments which the 
members of the class decided to per- 
form convinced me that progress had 
been made. As I reflect upon the entire 
project, I take pleasure in recalling how 
the students changed from their first, 
inept attempts at mastering the art of 
handling the instruments and the eggs 
to the deft, confident movements of a 
research worker. In addition, there was 
a continued interest throughout the 
year to perfect their techniques. 
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You Can Depend on the GENATRON 


@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical 
experiments in static electricity, but also for new and dramatic 
demonstrations that are not performable by any other means. It 
exemplifies a modern method of building up the tremendously high 
voltages required for atomic fission, for nuclear research, and for 


radiation therapy. 


Entirely self-exciting, the GENATRON cracks into action at 
the snap of the switch—whose only function is that of starting the 


motor drive. No auxiliary charging method is employed 


Hence, 


despite an output measured in hundreds of thousands of voits, no 
hazard is involved, for the operator or for the obse: vers. 


An Output of 250,000 Volts—or Mc 


THE CAMBOSCO GENATRON is designe 


.eliver, 


in 


normal operation, a discharge of the order of 250,. sits. That 
figure, a conservative rating, is based on many trials conducted 
under average conditions. With ideal conditions, a potential differ- 
ence of 400,000 volts has been achieved. 


° Sturdy con- 
ModernDesign— struction and 
ever-dependable performance distin- 
guish the GENATRON from all elec- 
trostatic devices hitherto available for 
demonstration work in Physics. This 
powerful, high-potential source, reflect- 
ing the benefits of extensive experi- 
ence in electrostatic engineering, has 
absolutely nothing but purpose in 
common with the old-fashioned static 
machine! 


NO FRAGILE PARTS—Durability was a 
prime consideration in the design of 
the GENATRON which with the ex- 
ception of insulating members, is con- 
structed entirely of metal. 

The only part subject to deteriora- 
tion is the charge-carrying bel:, which 
is readily replacable. 


NO TRANSFER BODIES—In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical 
charges are collected and conveyed 
(from rotating places to electrodes) 
by a system of “transfer bodies.” Such 
bodies have always taken the form of 
metal brushes, rods, button disks or 
segments—each of which inevitably 
permits leakage of the very charge it 
is intended to carry, and thereby 
sharply limits the maximum output 
voltage. 


It is a distinguishing difference of the 
GENATRON that electrical charges, 
conveyed by a non-metallic material, 
are established directly upon the dis- 
charge terminal. The attainable volt- 
age accordingly depends only upon the 
geometry of that terminal and the di- 
electric strength of the medium by 
which it is surrounded. 








Unique Features of the 
CamboscO Genatron 


DISCHARGE Charges accumulate on, and dis- 
TERMINAL charge takes place from, the 
outer surface of a polished metal ‘‘sphere’’—or, 
more accurately, an oblate spheroid 

The upper hemisphere is flattened at the pole 
to afford a horizontal support for such static 
accessories as must be insulated from ground. 
A built-in jack, at the center of that horizontal 
area, accepts a standard banana plug. Connec- 
tions may thus be made to accessories located 
at a distance from the GENATRON 


CHARGE- To the terminal, charges are 
CARRYING conveyed by an endless band 


BEL of pure, live latex—a CamboscO 
development which has none of 
the shortcomings inherent in a belt with an 


overlap joint. 


DISCHARGE High voltage demonstrations 
B A L L often require a ‘spark gap’ 
whose width can be varied without immobilizing 
either of the operator's hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance 


(over a sixteen-inch range) from the discharge 
terminal. 

BASE...AND Stability is assured by the 
DRIVING massive, cast metal base— 


where deep sockets are pro- 
MECHANISM vided for the flexible shaft 


which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal 

The flat, top surface of the base (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


PRINCIPAL fhe overall height of the 
DIMENSIONS GENATRON is 31 in. Diam- 
eters of Discharge Ball and Terminal are 
respectively, 3 in. and 10 in The base 
measures 5% x 7 x 14 in. 














CAMBOSCO SCIENTIFIC COMPANY 


GENATRON, WITH MOTOR DRIVE 
Operates on 110-volt A.C. or 110-volt D.C, 
Includes: Discharge Terminal, Lucite Insulat- 

ing Cylinder, Latex Charge-Carrying Belt, Dis- 

charge Ball with Flexible Shaft, Accessory and 

Ground Jacks, Cast Metal Base with built-in 

Motor Drive, Connecting Cord, Plug, Switch, 

and Operating Instructions. 


EN CMTE eintncidiavenrnerenvenscssonsisnes $98.75 





GENATRON, WITH SPEED CONTROL 

Includes (in addition to equipment item- 
ized under No. 61-705) built-in Rheostat, 
for demonstrations requiring less than maxi- 
mum output. 


ES UD cn ckcsnervcnsssdnscntincesconenies $109.00 





No. 61-710 Endless Belt. Of pure latex. For 
replacement in No. 61-705 or No. 61-708. $3.00 








37 ANTWERP ST. © BRIGHTON STATION * BOSTON, MASS. 
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General Science 





A Practical “Final Exam” 


By HOWARD F. MATZ, University Junior 
High School, Northern Illinois University, 
DeKalb, Illinois 


Setting: a natural woodland of hard- 
woods and softwoods adjacent to 
a small fresh-water stream flowing 
through a rolling grassland; a farm lot 
nearby with corresponding buildings 
used basically for feeder cattle; the 
farm itself, following accepted conser- 
vation practices, planted in row and 
cover crops. 

Characters: a seventh-grade mathe- 
matics and general science class of 
twenty-five pupils and one instructor. 

This format laid the groundwork for 
a practical conclusion to a year’s course 
in seventh-grade mathematics and gen- 
eral science. The author, an instructor 
in the mathematics and science depart- 
ment of the University Junior High 
School, formulated and administered 
this experience to the class. Students 
and instructor traveled to and from the 
area by bus, bringing their lunches, 
since the practical “lesson” consumed 
an entire day. The experience culmi- 
nated in individual written exercises. 

The biological sciences were utilized 
in the woodland scene where students 
moved about freely and actually iden- 
tified bird life, trees, wild flowers, and 
insects according to the evidence found. 
Meanwhile, typical specimens were 
gathered by the instructor to be used 
as a culminating portion of the final 
examination. 

The issuance of a forty-eight-inch 
piece of string produced the next phase. 
Each student was asked to place the 
string in a twelve-inch square anywhere 
in the general area he chose. He was to 
identify all objects in the square, naming 
the principles and concepts of science 
and mathematics he had learned in the 
past year. For example, one girl placed 
her square about two feet above the 
stream. Here she identified a spring, 
soil erosion, sorting, types of rocks, 
evidence of weathering, gnats, green 
algae, gasses, plant reproduction, parts 
of a flower, volume, area, symmetry, 
sets, subsets, and broken, curved, and 
Straight lines. 

The geologic phase was carried out 
effectively as the class passed along the 
Stream bank. Terminology and prin- 
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ciples such as sorting, flood plain, delta, 
bank-cutting, meandering, oxbows, ef- 
fect of roots, intermittent flows, deposi- 
tion, and others were utilized for recall 
evaluation. 

A minnow and a painted turtle were 
used to evaluate and identify the func- 
tions and principles related to the phys- 
iology unit. A simple dissection, as well 
as external observation, served their 
purpose, and students were asked to 
furnish the answers to various ques- 
tions supplied by the instructor. 

A mathematical evaluation was con- 
ducted on the farm lot. Students were 
asked to name regular polygons and 
other geometric figures seen in the area. 
These were to be identified with the 
names of the objects, e.g., the base of 
the windmill was in the shape of an 
equilateral triangle. A number of prac- 
tical problems involving perimeters, 
areas, and the different percentages and 
ratios were discussed. 

Free time was provided for the stu- 
dents to move about gathering further 
evidence from specimens and from the 
area to supplement knowledge, under- 
standing, and appreciation gained in 
the past year. 

In conclusion, the author feels that 
a final examination in the form of a 
field trip offered a new and valuable 
experience for the pupils. They not 
only enjoyed the day, but they lost their 
distaste for the final tests because they 
actually saw what they had learned. 
Although the evaluation is similar to 
that of any classroom examination 
where understanding is evidenced with 
paper and pencil, the value lies in the 
application of the “classroom” and the 
“apparatus” to the natural setting of 
the out-of-doors. 





FELLOWSHIPS, SUMMER 1961 


Shell Merit Fellowships for advanced 
study in chemistry, physics, and mathe- 
matics are available for the 1961 Summer 
Session (June 26-August 19) at Stanford 
University, California. Fifty fellowships 
will be awarded to qualified secondary 
school teachers who have completed 
applications by January 4, 1961. Each 
grant includes full tuition, fees, board 
and lodging in University facilities, and 
transportation and summer salary allow- 
ances. Address inquiries to: Dr. Paul 
DeHart Hurd, Coordinator, Shell Merit 
Fellowship Program, School of Edu- 
cation, Stanford University, Stanford, 
California. 








teach BASIC 
ELECTRICITY 


Faster, Better 









with 


ELECTRO-LAB sa 
Complete portable laboratory for $425.00" 


Ee i. |S 
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Compact, lightweight, precision electrical instru- 
ment teaches every basic electrical concept. 
Converts 115 V classroom current to safe 7 V 
which can be connected in many combinations to 
built-in lamps and resistors by patch cords. Accu- 
rate ammeter and voltmeter readings. Ideal for 
elementary classes, high school and college. 
Complete with Instruction Manual and Student 
Problem Sheets. 


*f.0.b. Frederick, Maryland (Rwy. Exp.) 


FROM) Educational Products Division, Dept. $ 
0 DIRECT ont. , sion, Dep 
samurnctunoay to | Magnetic Devices, Inc. 
WRe ete WtersttN Frederick, Maryland 
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FREE catalog 


of elementary and 
junior high science 
teaching aids 


Now, for the first time, to meet the daily 
classroom and laboratory needs of teach- 
ers in elementary and junior high schools, 
the entire field of young people’s science 
materials has been combed to produce the 
most comprehensive descriptive listing 
available of science teaching aids geared 
specifically to kindergarten through ninth 
grade. 32 pages, profusely illustrated; 
describes more than 300 science and 
mathematics materials—many never before 
available to schools. Obtainable only 
through the Science Materials Center, 
catalog includes materials for teacher dem- 
onstrations and for group and individual 
projects by students. For FREE copy, 
write to Science Materials Center, 59 
Fourth Ave., N. Y. 3, N. Y., Dept. M-190. 
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BAROMETERS 










No. 101 ETON 3 
Hygrom.-Therm. 
$5 





No. 106 ROYAL No. 109 HOLIDAY 
Hygrom.-Therm.....$3.95 Hygrom.-Therm.....$2.50 


HYGROMETERS 


Hise 


INSTRUMENTS 
Valuable and dependable equipment 
FOR SCIENCE TEACHING 


Barometric pressure, temperature, relative humidity and magnetic 
force are basic factors in teaching science and call for specific 
basic equipment. 


No. 506A PRINSETON 
Desk Combination....$10 
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No. 605 Wall Hygrometer....$6 


BAROMETERS to measure atmospheric pressure and demonstrate: stipend mena: e 


its relation to weather—how it forecasts weather changes—how it 
may affect human physical and mental reactions—how it is a 
factor in certain scientific experiments. Airguide Barometers are 
sensitive to the slightest atmospheric pressure changes, easy to 
read and built for long and dependable service. 

HYGROMETERS to measure the percent of moisture in the air and 
demonstrate: the relation of relative humidity to temperature and 
how this affects personal comfort—how relative humidity affects 
such processes as rust, rot and mildew—how, when controlled, 
relative humidity can perform valuable service in helping to main- 
tain desired physical and chemical conditions of many products 
and materials, Because relative humidity and temperature are so 
closely related, Airguide offers several models in Hygrometer- 
Thermometer combination. 


No. 226B DOVER 
Wall Model....$7.50 









No. 407 
Indoor- 
Outdoor 
$5 


THERMOMETERS to measure air temperature and demonstrate: its 
effect on many physical and chemical processes. Note particularly 
Airguide remote reading Model 407 which is mounted indoors but 
shows both indoor and outdoor temperatures. Also the remote 
reading Model 411 which is also mounted indoors and shows max- 
imum and minimum outdoor temperatures over any desired time 
period. (May also be used for indoor maximum and minimum 
temperatures if desired.) 


No. 220 HIGHLANDER 
Desk and Wall....$10 


COMPASS to indicate location and direction of magnetic force 
most convenient and valuable when conducting magnetic experi- 
ments and demonstrations. Airguide Model 89 Demonstration Com- 
pass is ideal for laboratory class work. It is light in weight with 
dome type dial which affords maximum readability. Liquid-filled 
and damped, with powerful Alnico V magnet it gives steady 
accurate readings without flutter. 

For complete information on these and many other useful Airguide 
Instruments, call your laboratory supply house . . 








OR WRITE 
AIRGUIDE INSTRUMENT COMPANY patina 
a ae vn 2210 Wabansia Avenue me 
Hanging type....$16 ere Chicago 47, Illinois w2 


retail 
COMPASS ou 

















THERMOMETERS 





No. 402 
Outdoor No. 406 WINDOW 
Outdoor Therm 
Therm. . 
—_ $2.95 


No. 89 
Demonstration Compass....$2.95 








Physics and Microphysics. Louis de Broglie. 
Translated by Martin Davidson. 286p. 
$1.50. Harper and Brothers, 49 East 33rd 
St., New York 16, N. Y. 1960. 


Louis de Broglie is one of the founders of 
our current theories about the submicro- 
scopic structure of matter. He is thus emi- 
nently qualified to discuss both the physics 
which is contained in these theories and the 
philosophical implications which they force 
us to consider. The original French edition 
of this book, however, was written over 
fifteen years ago, and while the philosophical 
matters which are discussed remain of great 
interest, included also is a large amount of 
factual material which has been found to be 
false or incomplete since that time. The 
author has attempted to compensate for this 
by including footnotes and addenda of a 
more recent vintage (1955). Nonetheless, 
unless the reader is quite familiar with all 
the physics involved, confusion is likely to 
result. These difficulties are somewhat com- 
pounded by the fact that the translator was 
apparently not familiar with many English 
technical expressions, and several misleading 
translations have resulted. 

In spite of the above criticisms, the book 
is of value to anyone interested in the philos- 
ophy of quantum physics. De Broglie shows, 
for example, why space and time are purely 
statistical concepts that have no meaning in 
the submicroscopic domain, and how these 
lead to modifications of the ideas of deter- 
minism and causality. He shows how the 
existence of the “quantum of action” makes 
purely “objective” observation no longer pos- 
sible. Especially to be recommended is the 
chapter entitled “The Grandeur and Moral 
Value of Science,” in which de Broglie ex- 
amines the raison d’etre for the pursuit of 
scientific knowledge. He raises and discusses 
the profound question of why man’s mind 
functions in such a way that it is possible 
for it to understand any aspects of the uni- 
verse. In a later chapter, this infrequently 
expressed idea arises again when de Broglie 
speculates whether the complete understand- 
ing of certain phenomena, particularly nu- 
clear physics, might be forever closed to the 
human intellect. It must be emphasized that 
this speculation holds as much interest today 
as it did fifteen years ago. 

This is a book to read and reread, for only 
then can the profundity of the philosophy it 
examines be fully appreciated. 


GERALD G. OHLSEN 
The University of Texas 
Austin, Texas 
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The Encyclopedia Americana: The Inter- 
national Reference Work. 30 volumes. 
Prices (depending upon binding) $319.50 
to $600, discounts to schools and libraries. 
Americana Corporation, 4606 East-West 
Highway, Washington 14, D. C. 1960. 


Many reviews have been written about The 
Encyclopedia Americana. These have been 
extensive and have evaluated the set as a 
general reference. Before attempting the 
task of a review, this writer read as many 
of the past reviews as were available. None 
seemed to examine the set specifically in 
terms of its usefulness to a science teacher 
or a science educator. This review will at- 
tempt to do just that by answering some 
questions related to evaluation of the set. 

Is it easy to use? A reference to the index 
in Volume 30 will answer this question. 
If a student wishes to make a report on a 
topic, the alphabetical index with major 
headings for related subjects refers him to 
to the volume and page for the information 
needed. 

Does it contain current information? To 
test this, we asked ourselves, “What can a 
student find about artificial satellites and 
space?” Twelve references to artificial satel- 
lites and fifty-two to space are found contain- 
ing current information and a complete his- 
torical resume of developments. This is 
typical of the treatment of other current 
subjects as well. 

Do the illustrations help the student to 
understand the text? We studied a number 
of topics and found that the illustrations are 
well chosen, appropriate, and meaningful. 
For example, pictures of snakes are pre- 
sented in halftone, black and white, and 
color. With increasing emphasis on earth 
science, an understanding of maps becomes 
more important today. The many maps 
included are satisfactory and easy to use. 

Is it authoritative? The answer can only 
be in the affirmative. A review of the list of 
contributors—distinguished scholars in the 
physical and biological sciences—substan- 
tiates the Americana’s authority. 

Is it useful in stimulating interest in the 
sciences through a study of the contributions 
of great scientists? In this category, the 
Americana is outstanding. We find numerous 
biographical sketches of distinguished per- 
sons, ancient and modern, in the biological 
and physical sciences. 

Is it helpful to a science teacher in his 
attempt to interest students in mathematics 
and its relation to science? A wealth of mate- 
rial on mathematics supplies the answer to 


this question. The history of mathematics, 
biographies of great mathematicians, infor- 
mation on advanced mathematics, and the 
relationship of this discipline to science are 
well covered. 

At one time this reviewer was discussing 
resources with a college zoologist and two 
high school science teachers. The science 
teacher from a university city expressed his 
appreciation for the help of university scien- 
tists. The other high school teacher explained 
that he was less fortunate since his school 
was one hundred miles from the nearest uni- 
versity. The college teacher suggested that, 
in lieu of other authorities, this teacher use 
The Encyclopedia Americana as a source of 
information. This conversation impressed 
upon the reviewer the Americana’s value as 
a resource for science teachers and their 
students. 


H. SEYMOUR FOWLER 
Pennsylvania State University 
University Park, Pennsylvania 


Project Sherwood: The U. S. Program in 
Controlled Fusion. Amasa S. Bishop. 228p. 
$1.25. Doubleday Anchor Books. Order 
from Wesleyan University Press, Inc., 
Columbus 16, Ohio. 1960. 


As reserve supplies of fossil fuels dwindle, 
it becomes evident that man must turn to 
nuclear energy sources to satisfy his ever- 
increasing demands. Energy from nuclear 
fission will not provide the ultimate source 
cf energy. Supplies of fissionable materials 
are large but are nevertheless limited. The 
fission process produces large quantities of 
highly radioactive waste products for which 
no satisfactory long-term disposal system has 
been devised. It is quite possible that waste 
disposal problems may limit the use of fis- 
sion before the fuel supply is exhausted. 

Nuclear fusion, on the other hand, can 
utilize the enormous supplies of deuterium 
present to a small percentage in all sources 
of water. The nonradioactive fusion products 
will present no disposal problems. Uncon- 
trolled fusion has been realized in the so- 
called hydrogen bomb. The next step re- 
quires a controlled fusion process to release 
energy as required. 

The clear readable account in this book 
describes the United States effort in develop- 
ing controlled fusion. The author has been 
intimately connected with Project Sherwood 
and writes from a detailed knowledge of its 
accomplishments and its frustrations. The 
book is written for the nonexpert who has 
some knowledge of science but who is not 
familiar with the details of plasma dynamics. 
Appendix material and a glossary will be 
useful for those readers who are making 
their first acquaintance with the field. 

Although the project is described through 
June 1959, a comparison with the report 
of the March 1960 Congressional hearings 
indicates that the work is essentially up to 
date. The book is highly recommended to 
anyone interested in this important aspect 
of nuclear fusion. 


Howarp L. ANDREWS 
National Cancer Institute 
(Radiation Physics) 
Bethesda, Maryland 
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| oth annual program of 


Future Scientists of America Awards 





conducted by the 

FUTURE SCIENTISTS OF AMERICA 

of the 

NATIONAL SCIENCE TEACHERS ASSOCIATION 





198 Awards Totalling 


$10,000 


For projects in any field of science or mathematics: 


P 66 regional awards in grades 7 and 8—$25 Savings Bonds 
66 regional awards in grades 9 and 10—$50 Savings Bonds 
66 regional awards in grades 11 and 12—$75 Savings Bonds 
All award winners receive FSA Certificates 


Schools of winning students receive FSA Plaques 


> FF 


About one-fourth of all entrants receive FSA Honorable 
Mention Certificates 


FOR ALL SCIENCE-INTERESTED STUDENTS IN GRADES 7 THROUGH 12 


Projects may involve biology, chemistry, physics, 
earth science, general science, algebra, geometry 
or any other field of science or mathematics. 


Approved by the National Association of Secondary-School Principals 


START NOW ... entries must be mailed to regional 
chairmen not later than March 1, 1961. For informa- 
tion and entry forms write to the 


Future Scientists of America 


1201 SIXTEENTH STREET, N.W. WASHINGTON 6, D.C. 








Sponsor’s suidebook 


The first edition of the FSA Sponsor’s 
Guidebook is currently being distributed, 
and a committee is being formed to pro- 
duce a new section dealing with student 
projects. The project suggestions included 
in this new section will be abstracts de- 
rived from student reports entered in the 
1960 annual awards program (FSAA), 
operated for the past nine years by NSTA. 
The new section of the FSA Sponsor’s 
Guidebook will be divided into categories, 
each one to cover a different field of 
science. Examples of these are general 
science for the junior high schools, and 
for the senior high schools—earth sci- 
ence, biology, chemistry, and physics. 
Approximately fifty abstracts will be in- 
cluded in each category. These abstracts 
will be of value to sponsors when recom- 
mending science projects to their students. 





NSTA 
CALENDAR 


3 Yen 


As a regular feature of The Science Teacher, the 
calendar will list meetings or events of interest to 
science teachers which are national or regional 
in scope. Send your dates to TST’s calendar editor 
as early as possible. 


December 26-30, 1960: NSTA Annual Win- 
ter Meeting in conjunction with 127th 
meeting of the American Association for 
the Advancement of Science, the Roose- 
velt Hotel, New York City. 

February 1-4, 1961: Annual Meeting, 
American Association of Physics Teach- 
ers, Hotel New Yorker, New York City 

February 22-25, 1961: 34th Annual Meet- 
ing, National Association for Research in 
Science Teaching, Pick-Congress Hotel, 
Chicago, Illinois 

March 24-29, 1961: NSTA Ninth Annual 
National Convention, Hotel Sherman, 
Chicago, Illinois 
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Each abstract will give an insight into the 
selection process used by the student to 
choose his project. Also included will be 
condensed but informative explanations 
of the project work done by the 
participant. 

FSA sponsors are requested to write 
suggestions or send in new material which 
might become an appropriate part of the 
FSA Sponsor's Guidebook. During the 
year information concerning research or 
projects which may come to anyone's 
attention will be welcomed and appre- 
ciated. Active chapters are entitled to 
receive all such guidebook supplements 
free of charge by virtue of payment of 
the yearly renewal fee prescribed by FSA. 
Submit your recommendations by simply 
writing them on a postcard addressed to 
Mr. William P. Ladson, Director, FSA, 
1201 Sixteenth Street, N. W., Washington 
6, D. C. 


The Centrifuge 


The Future Scientists of America news- 
letter titled “The Centrifuge” will make 
its debut early in 1961. This informative 
report will be sent to each FSA chapter 
free of charge. The main function of “The 
Centrifuge” will be to disseminate news 
of the people and activities associated 
with the new youth organization. Brief 
accounts of noteworthy activities on the 
part of schools, sponsors, or individual 
FSA members will be reported, and it is 
hoped that useful intercommunication 
among sponsors, chapters, and students 
within chapters will evolve from the dis- 
tribution of “The Centrifuge.” 


FSA Youth Organization 


Increased interest in the FSA Youth 
Program has resulted in numerous re- 
quests for more information to be pre- 
sented to members through NSTA re- 
gional meetings. It has been feasible to 
send an NSTA staff member to partici- 
pate in recent meetings and describe the 
FSA program in its entirety. This arrange- 
ment, however, is not always possible due 
to time limitations and other staff respon- 
sibilities. Therefore, NSTA headquarters 
will send material or details on the pro- 
gram to members who wish to engage in 
a planned presentation of the FSA pro- 
gram at any future conference or meeting. 
Just write about your plans directly to 
FSA, NSTA headquarters office. When 
possible, personal assistance or attend- 
ance at these meetings will be arranged. 


The First of Fifty 


The charter for the inaugural chapter of the Future Scientists of America, reported in the November 
1960 TST, was accepted for University High School at The State University of lowa by Professor James A. 
Van Allen, physicist at the university. William Fischer (center), University High School sophomore, is 
the first president of the new group, named the Van Allen Chapter in honor of the head of The State 
University of lowa department of physics and astronomy. William P. Ladson, NSTA (far left), went to 
lowa City to present the charter as director of the Future Scientists of America. Robert E. Yager (far 
right) and John Bolte (second from right) are faculty sponsors of the Van Allen Chapter. Dr. Yager 


is also a regional director of the program. 
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| The Cooke M15... a laboratory microscope with superior 
=z optical performance. Its clean design and precision construction 
offer unequalled convenience, versatility and durability. 
Manufactured at York in England .. . 
specifications on all models available on request . . . 
Model MI5BY, illustrated above, 30X to 1000X, F. O. B. Boston, $429. 


COOKE TROUGATON e& SIMMS, 1ncorPorRATED 


91 WAITE STREET, MALDEN 48, MASSACHUSETTS « IN CANADA: 77 GRENVILLE STREET, TORONTO 
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Successful Devices in Teaching Chemistry. 
Paul Westmeyer. 260p. $3 to schools. 
J. Weston Walch, Publisher, Box 1075, 
Portland 1, Maine. 1959. 


In this paper-bound manual the author pro- 
poses a method for teaching chemistry 
through the emphasis of laboratory work. 
Also included is a broad range of demon- 
strations, experiments, and projects, many 
of which were submitted by teachers in the 


field. A good demonstration reference. 
Especially valuable for new chemistry 
teachers. 

Lecture Experiments in Chemistry. G. 


Fowles, 634p. $6.50. Basic Books, Inc., 
59 Fourth Ave., New York 3, N. Y. 1959. 


A book of chemistry demonstrations suit- 
able for high school or freshman college 
classes. The demonstrations appear to be 
basic to good chemistry teaching. Included 
also is a section on aims and methods of 
teaching this discipline. 


And There Was Light. Rudolf Thiel. 384p. 
75¢. The New American Library of 
World Literature, Inc., 501 Madison 
Ave., New York 22, N. Y. 1960. 


An excellent history of the development of 
astronomy and astrology through the ages. 
Packed into this book is a wealth of infor- 
mation accompanied by illustrated plates, 
excellent photographs, and tables. The work 
of the contributing scientists is well done 
and informative. Recommended for the ad- 
vanced high school student. 


A Book of Moon Rockets for You. Franklyn 
M. Branley. 64p. $3. Thomas Y. Crowell 
Company, 432 Fourth Ave., New York 
16, N. Y. 1959. 


A book designed for children from grades 
four to eight. The content deals with the 
problems of attempting a space probe to the 
moon and how a man might be sent to the 
moon. 


Numbers Old and New. Irving and Ruth 
Adler, 48p. $2.19. The John Day Com- 
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pany, Inc., 210 Madison Ave., New York 
16, N. Y. 1960. 


A lucid and well-illustrated book for young 
mathematicians in the intermediate grades. 
The volume contains a brief history of num- 
bers and number systems, some interesting 
number games and innovations, and a va- 
riety of ways of working with numbers that 
should challenge the brighter child. Recom- 
mended for supplementary reading in the 
elementary school arithmetic program. 


Facilities and Equipment for Science and 
Mathematics. W. Edgar Martin. 130p. 
$1. Superintendent of Documents, U. S. 
Government Printing Office, Washington 
25, D. C. 1960. 


A paperback publication which describes 
and compares official requirements and rec- 
ommendations of state departments of edu- 
cation in regard to facilities, equipment, and 
instructional materials for science and 
mathematics at both elementary and sec- 
ondary levels. Many charts and room plans 
are included. Excellent source of ideas for 
those planning new facilities. 


Teaching Machines and Programmed Learn- 
ing: A Source Book. Edited by A. A. Lums- 
daine and Robert Glaser. 736p. $7.50. 
Department of Audio-Visual Instruction, 
National Education Association, 1201 
Sixteenth St., N. W., Washington 6, D. C. 
1960. 


A collection of the major papers on teach- 
ing machines and programmed instruction 
is contained in this source book. Begins with 
the work of Pressy in 1926 and continues 
through current developments in this new 
dimension of teaching and learning. In addi- 
tion to the planned articles, significant con- 
tributions on this topic appearing in other 
education journals have been included to 
provide a comprehensive and useful source 
document. Throughout the work is reflected 
the concept that the processes of teaching 
and learning can be made an explicit sub- 
ject matter for scientific study on the basis 
of which a technology of instruction may 
be developed. 

In a 28-page summary, it contains re- 
search abstracts and a comprehensive bib- 
liography of value to teachers and research 
specialists. 







The Chemical History of a Candle. Michael 
Faraday. 102p. 95¢. The Viking Press, 
625 Madison Ave., New York 22, N. Y. 
1960. 


This is a work that should be of particular 
interest to high school chemistry or physics 
students. Included is an interesting com- 
pilation of six lectures delivered by Fara- 
day on a subject of great importance at that 
time. Although the concepts are well known 
today, the book shows the logic of Fara- 
day’s research. 


Discovering Dinosaurs. Glenn O. Blough. 
48p. $2.50. Whittlesey House, McGraw- 
Hill Book Company, Inc., 330 West 42nd 
St., New York 36, N. Y. 1960. 


This attractively illustrated book tells the 
story of reptiles that once roamed the earth. 
Contains good development of the geologic- 
time concept and a clear description of the 
work of paleontologists. Recommended for 
middle elementary grades. 


The Exploration of Space. Robert Jastrow. 
160p. $5.50. The Macmillan Company, 
60 Fifth Ave., New York 11, N. Y. 1960. 


A high-powered account of current space 
investigations in the form of a compilation 
of papers delivered at a recent symposium 
by leaders in space research. Included are 
articles about the moon, solid particles in 
the solar system, corpuscular radiation, and 
others. This would be a useful source of 
information for talented high school stu- 
dents. 


A Firsthand Report on Soviet Schools. 64p. 
$1. Division of Travel Service, National 
Education Association, Washington 6, 
D. C. 1960. 


Report of a trip through the Union of Soviet 
Socialist Republics by a group of sixty-four 
American educators. Chapters deal with 
nearly all aspects of the educational program 
such as curriculum and methods of teaching, 
teacher education, administration, school 
construction, adult and correspondence offer- 
ings, and others. Science teaching is ade- 
quately considered and reported in total con- 
cept, not as an area apart. Over-all impres- 
sion is that this report is factual, critical, and 
objective, as well as interesting, in its ap- 
praisal of strengths and weaknesses of USSR 
schools. 


What Does a Civil Engineer Do? Robert 
Wells. 64p. $2.50. Dodd, Mead & Com- 
pany, 432 Fourth Ave., New York 16, 
N. Y. 1960. 


Informative vocational guidance booklet. 
Deals with historical development of the pro- 
fession of the civil engineer and portrays the 
multiple work areas of this field, giving stu- 
dents a basic understanding of it. Illustrated 
with photographs. 


Tested Demonstrations in Chemistry. Hubert 
N. Alyea and Frederic B. Dutton. 168p. 
$3. Chemical Education Publishing Com- 
pany, 20th and Northampton Sts., Eas- 
ton, Pa. 1960. 


This treatment of chemistry as a demonstra- 
tive science will be of value to all chemistry 
teachers. It is as complete a work as has 
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UNITRON student microscopes offer 































UNITRON STUDENT AUTO-ILLUMINATION MICROSCOPE, MSA 


The UNITRON Student Auto-liilumination Micro- 
scope, Model MSA, employs a newly designed 
stand in which all components and controls are 
within easy reach. The inclined eyepiece tube 
allows comfortable posture and may be turned in 
any optional observing direction to permit two 
students sitting side by side to share a single 
instrument. With the built-in illuminating system of 
the superior low-voltage type, each student is 
assured of the correct lighting. The transformer is 
conveniently housed in the microscope base itself 
where it contributes to the stability of the stand 
rather than to the clutter of the laboratory table. 

Model MSA comes complete with triple revolving 
nosepiece and three objectives: 4X, 10X, 40X; 
three eyepieces: 5X, 10X, 15X; coarse focusing 
with safety stop; fine focusing; condenser and iris 
diaphragm; filter holder and filter; accessory sub- 
stage mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


Unit price $107 5-10 ‘96°° 
11-24 units $94.16 units 





UNITRON STUDENT MICROSCOPE, MUS 


Despite its low cost, UNITRON Model MUS offers 
features lacking even in much more costly models 
usually offered for student use. For example, both 
fine and coarse focusing are provided — not 
merely a single focusing control; an iris diaphragm 
to regulate aperture for highest resolution — not 
merely a disk diaphragm; and a condenser system 
for optimum illumination. 

The optical performance of Model MUS at each 
of its magnifications is equivalent to that of expen- 
sive research models. All mechanical parts are 
machined to close tolerances and the stand is 
beautifully finished in black and chrome. Model 
MUS comes complete with triple revolving nose- 
piece and three objectives: 5X, 10X, 40X; choice 
of two eyepieces from: 5X, 10X, 15X; coarse 
focusing (accessory safety stop available); con- 
denser with iris diaphragm; inclinable stand; plano- 
concave mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


Unit price $74. each 5-10 566° 
11-24 units $65.12 Units 


Model MUS-ND: As above but with two Unit price $61.75 5-10 $5558 
objectives: 10X, 40X; single 10X eyepiece. 11-24 units $54.34 units 











unexcelled quality at budget prices 











UNITRON DISSECTING ADS 


Heavy base, micrometric 
tack and pinion focusing, arm 
rests, mirror and background 
plate, large glass stage 
plate, Steinheil moagnifiers. 


ADS: for 10X, 20X 


$3250 


ADSA: for 5X, 10X, 20X 


$3650 














UNITRON STEREOSCOPIC MSL 






















UNITRON LABORATORY MLEB 


Uses the same large, 
heavy stand as our re- 
search models. Three ob- 
jectives: 4X, 10X, 40X; three 
eyepieces: 5X, 10X, 15X. 
Coarse and fine focusing. 
Condenser and iris dia- 
phragm. Filter holder and 
filter. Mechanical stage 
available. 


mucs.......... SINS 


A wide field, binocular, 
3-D dissecting model. 
Diopter and interpupillary 
adjustments. Removable 
glass stage plate. One set 
of eyepieces for 10X, 20X 
or 30X included; others 
available at extra cost. 


Model MSL..... 
(f.0.b. Boston) 


HIGHER QUANTITY DISCOUNTS NOW OF- 


FERED ON MOST MODELS 


UNITRON now offers even more liberal quant- 
ity discounts than ever before on most student 
models. With these lower quantity prices, your 
school can make even more effective use of its 
NDEA Funds. All models are available with 
special optical combinations, wide field eye- 
pieces, or other modifications to meet your 
specifications. Why not let us quote on your 


requirements? 





UNITRON PHASE MPEA 






The first student phase 
model ever to be offered. 
Observe protozoa, plankton, 
etc. in the living state without 
chemical staining. Objec- 
tives: 4X, P10X, P40X. Eye- 
pieces: 8X, 15X. Con- 
denser and phase dia- 
phragm. Write for a reprint 
of Professor Corrington's 
article on this remarkable 
instrument. 


ee 
(f.0.b. Boston) 





UNITRON PHOTOMICROGRAPHY SET 





Duplicates the perform- 
ance of costly apparatus. 
Fits any standard micro- 
scope. Mounting brackets 
adjust for your camera. 
Viewing telescope allows 
focusing and selection of 
field while the camera is 
in position. 


Model ACA.. $3995 


ACCEPT A FREE 10 DAY TRIAL 


We invite you to try any UNITRON Microscope in your 
own classroom for 10 days at absolutely no cost or 
obligation. Let our instruments prove their value and 
quality to you, before you decide to purchase. You will 
see for yourself why UNITRON is the choice of America’s 
leading universities, schools, and industrial laboratories. 


WRITE FOR COMPLETE CATALOG on these 
and other UNITRON Models. 


UNITR 


INSTRUMENT COMPANY e MICROSC 
66 NEEDHAM ST., NEWTON HIGHLANDS 6 





Please send me your complete catalog on 
UNITRON Microscopes 8-J, 











| Name and Title | 
School or College alk | 





Address 








Regcnerenipan myer eee g ms 


Prices include wooden cabinet, plastic dustcover and free 
delivery to your school unless otherwise noted. IMMEDIATE 
DELIVERY ON MOST MODELS. 












*xxxxHave you 


applied for Your 


share of FEDERAL 
NDEA MONEY ? 


Have you enriched your science 
courses? As you are aware, Fed- 
eral support is available to you 
under Title III NDEA. Now you 
can ——~ your science depart- 
ment in the way you have always 
wanted. 


Cenco representatives have 
made a study of the Title III pro- 
gram and are qualified to give de- 
tails in your area—how you may 
apply for your share. Write us 
today—no obligation. 


To assist you further, the 
Cenco conversion list provides 
numbers which correspond to 
items in the “Purchase Guide’’*. 
Send for PG-1 and for our sug- 
gestive list of apparatus. Specify 
elementary science, 
earth science, phys- 
ics, chemistry or 
biology. 
















*Prepared by the Council of 
Chief State School Officers 





Serving education since 1889. 


CENTRAL SCIENTIFIC CO. 


A Subsidiary of Cenco Instruments Corporation 
1718-0 Irving Park Road ¢ Chicago 13, Illinois 
Branches and Warehouses—Mountainside, N. J. 
Somerville, Mass. « Birmingham e Santa Clara e Los Angeles 
Tulsa « Houston « Toronto e Montreal e Vancouver « Ottawa 





PHYSICS 
IS FUN 


by 
G. NIESE 





This richly-illustrated book ex- 
plains 78 experiments in 
mechanics, heat, sound, and 
optics, not requiring special 


apparatus. 

e Suitable for the 12-year old, and 
up. 

e ... fine collection . . . (Zacha- 
rias), . . . attractive . . . in- 
teresting . . . (Teller), ... 


reads easily . . . (Heyden), 
well done . . . (Costea). 


Cost $2.95; postage free when 
money accompanies order. 


Order from your bookseller or 
from: 


Astro-Computing Books 
Box 5540-ST 
Washington 16, D.C. 
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ever been produced. It deals in some way 
with each facet of the science needed in a 
secondary classroom. Incorporated are 
safety rules, danger signs, additional infor- 
mation about complex demonstrations that 
are seldom contemplated in high school, 
and a complete index. The book will be of 
assistance to all chemistry teachers as both 
an instructional aid and a resource piece. 


A Basic Book Collection for Elementary 
Grades. Miriam S. Mathes, Editor. 136p. 
$2. American Library Association, 50 
East Huron St., Chicago 11, Ill. 1960. 

Provides a well-balanced list of 1020 books 

for the elementary school library. Arranged 

by author, subject, and title. Includes also a 

list of magazines for elementary grades. 


A Basic Book Collection for Junior High 
Schools. Margaret V. Spenger, Editor. 
136p. $2. American Library Association, 
50 East Huron St., Chicago 11, Ill. 1960. 


This list of 1069 books will serve as an aid 
in selecting new books and as a check list 
for evaluating school libraries. Arranged by 
subject, title, and author. 


Free and Inexpensive Learning Materials. 
Tenth Edition. Division of Surveys and 
Field Services, George Peabody College 
for Teachers, Nashville 5, Tenn. 1960. 

This 252-page publication contains discus- 

sion of widely diversified topics ranging from 

cancer to Communism and from sewing to 
science. The names, addresses, and costs, if 
any, of all enclosures are given in detail. If 

a publication series is mentioned, all titles 

are incorporated. 

The book would be invaluable to the 
teachers as a resource material and can be 
obtained for $1.50. 


Natural Resource Use in Our Economy. 
William H. Stead. 88p. $1.25. Conserva- 
tion and Resource Use—Education Proj- 
ect, Joint Council on Economic Educa- 
tion, 2 West 46th St., New York 36, N. Y. 
1960. 


Describes the present outlook for our re- 
sources and outlines the responsibility of 
government, business, and the individual 
citizen. Learning activities are given for 
primary and elementary grades and the 
junior and senior high school. 


Science for Children. Muriel Mandell. 96p. 
$2.50. Sterling Publishing Company, Inc., 
419 Fourth Ave., New York 16, N. Y. 
1959. 

Every page is filled with simple, inexpensive, 

but very effective experiments in the fields 

of Air, Water, Mechanical Energy, Ma- 
chines, Heat, Sound, Light, Magnetism, and 

Electricity. Helps build basic science con- 

cepts with children. Experiments illustrated 

with sketch diagrams. Suitable for upper ele- 
mentary use. 


Under a Green Roof. Anne Marie Jauss. 
64p. $2.95. J. B. Lippincott Company, 
East Washington Square, Philadelphia 5, 
Pa. 1960. 

An authoritative introduction to the forest 

community and to the lives of the animals 

that live therein. Although mammals are 





stressed, some members of other vertebrate 
groups are also mentioned. The general and 
simple form of presentation and the numer- 
ous black and white drawings make the 
book useful for elementary students. 


Admiral Richard E. Byrd. Alfred Steinberg. 
128p. $2.50. G. P. Putnam’s Sons, 210 
Madison Ave., New York 16, N. Y. 1960. 


A well-written biography of Admiral Byrd. 
Builds on boyhood anecdotes which led to 
his success as an explorer. Takes the reader 
into the planning, organization, and execu- 
tion of his polar explorations. Excellent 
general reading material for junior-senior 
high school science and social science. 


Jeff Carson, Young Geologist. John and 
Jane Lemish. 212p. $3. Dodd, Mead and 
Company, 432 Fourth Ave., New York 16, 
N. Y. 1960. 


Written for junior or senior high students 
desiring information on a career in geology. 
Careers in economic geology, petroleum 
geology, and geophysics are portrayed in 
story form through the experience of a 
young college student trying to decide on 
the opportunities open to him in the field of 
geology. 


A Beginner’s Guide to the Skies. R. Newton 
and Margaret Mayall. 184p. $2.50. G. P. 
Putnam’s Sons, 210 Madison Ave., New 
York 16, N. Y. 1960. 


Intended to help the observer become better 
acquainted with the night sky and to serve 
as an introduction to a more difficult treat- 
ment of the heavens. The star charts, how- 
ever, are not as simple as they might be for 
the age group intended. Contains a good 
presentation of what may be seen with bin- 
oculars. Constellation data are adequate with 
good explanations of star color and magni- 
tude. Upper elementary and junior high stu- 
dents will find the book useful but not 
unusually inspiring. 


PROFESSIONAL 
READING 


Selected Science Books for Secondary 
Schools. Connecticut Science Teachers Asso- 
ciation. 1960. A valuable annotated study for 
the secondary science teacher of available 
books in science and science careers, with an 
all-inclusive price range. The books included 
in this bibliography are indexed by grade level 
as well as subject and title and are evaluated 
on the basis of purchase priority, if funds 
are limited. Available for 35¢ from the 
CSTA Bibliography Committee, Central 
Connecticut State College, New Britain, 
Connecticut. 


“Quality Science for Secondary Schools.” 
The Bulletin of the National Association of 
Secondary-School Principals, 44. December 
1960. The subject topic of this issue has been 
prepared by a special committee of the Na- 
tional Science Teachers Association. The 
contents define attitudes and understanding 
that science teachers need if they are to 
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engage effectively in planning and directing 
improvements in science programs. The role 
of the secondary school principal in improv- 
ing these science programs is stressed, since 
the stimulus for improvement often must 
come from the administration of the school. 
Emphasis is on the improvement of the 
quality of science education rather than the 
quantity of material in the curriculum. 
(Republished in book form, see p. 68.) 


“A Study of the Relationship of Funda- 
mental Skills Measured by the National 
Merit Scholarship Qualifying Test to Natural 
Sciences Reading Ability.” By Billy G. 
Aldridge and Kenneth E. Anderson. School 
Science and Mathematics, 60:439. June 1960. 
This study was designed to discover how 
four fundamental skills affect reading ability 
in the natural sciences. It indicated that 
ability in word usage was most important, 
and that the other skills, in decreasing order 
of importance, were abilities in social studies 
and mathematics usage. English usage (punc- 
tuation, diction, and organization) did not 
contribute significantly. 


“Improvement of Instruction in California 
High Schools.” By Frank B. Lindsay. A/BS 
Bulletin, 10:23. April 1960. A description of 
how science, mathematics, and modern 
foreign language specialists are used to im- 
prove teaching techniques. 


“Caveat Emptor: An Old Problem Made 
New by NDEA.” By Ralph P. Frazier. 
School Science and Mathematics, 60:503. 
October 1960. The National Defense Educa- 
tion Act in providing money for purchase of 
equipment calls for a sound investment of 
these funds to bring maximum educational 
dividends. 


“Needed: A Radical Change.” By Harold 
Hawe, Ind. Saturday Review, 73. September 
17, 1960. Schools of the future will need to 
question all past practices. Particularly at the 
secondary level will they need to take into 
consideration the student’s ability to educate 
himself. 


“College Physics in Transition.” By Frank 
Verbrugge. Physics Today, 13:28. September 
1960. College physics teachers are concerned 
with a new plan for developing a coordinated 
nationwide program for improving physics 
education. The American Association of 
Physics Teachers recently sponsored a spe- 
cial conference to plan for this program. This 
article gives an account of the meeting and 
plans for the future. The meeting represents 
the beginning of what will be in all prob- 
ability an important program, and the article 
is therefore recommended for reading by 
science teachers. 


“The Methods of Science: Dreamers and 
Tappers.” By David Bergamini. Think, 26:7. 
September 1960. Theoretical science and 
experimental science are becoming less 
clearly defined as separate activities in the 
field. This article shows how the scientific 
advances of the twentieth century have 
caused the two principal figures in the field 
of science, the experimentalist and the 
theoretician, to work closely together. The 
work of the American theoretician is also 
reviewed. 


“Discovery of Interference by Thomas 
Young.” By Robert W. Pohl. American 
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Journal of Physics, 28:530. September 1960. 
A brief descrin‘ion is given of how Dr. 
Thomas Young z. English physician, dis- 
covered the principle of interference. The 
article shows the progress of Young’s work 
from 1801 to 1817 when he outlined the 
theory of the interferometer. The effect of 
the work of Newton, Hooke, Ritter, and 
others on the principle of interference is also 
discussed. 


“How To Get a Free Education in Sci- 
ence.” Space World, 1:27. July 1960. An 
informative article dealing with the receipt 
of financial assistance by college students 
who are pursuing a scientific degree. Included 
are the names and addresses of some founda- 
tions, institutions, and other organizations 
having scientific educational scholarships 
available and the persons to whom letters 
of inquiry should be directed. 


“Magazine Report.” Division of Press and 
Radio Relations, National Education Asso- 
ciation, 1201 Sixteenth St., N.W., Washing- 
ton 6, D. C. Published in October, January, 
April, and July, this new quarterly compiles, 
catalogues, and summarizes full-length arti- 
cles on education which have appeared in 
such popular mass magazines as Time, Life, 





PLANETARIUM DIRECTOR WANTED 
College graduate with extensive knowledge of as- 
tronomy wanted to take charge of new Municipal 
Planetarium in the City of St. Louis. For further 
information, please contact 

Mr. R. Ex.iotr ScEARCE 
Director of Personnel 
Room 235, Municipal Courts Building 
St. Louis 3, Missouri 





LONG RANGE 





Lecture Room Meter 


Now—a combination galvanometer, four- 
range voltmeter and four-range ammeter 
with figures and graduations on a large 17 
scale that is plainly seen from both sides 
over any distance in the classroom. An ac- 
curate, versatile lecture meter with a mod- 


ern, shielded move- 
® 


ment. All parts and 
Serving education since 1889. 


circuits clearly visible. 
Cenco No. 82140 
complete with shunts 
and multipliers $260.00 
CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation 
1718-0 Irving Park Road, Chicago 13, Illinois 
Branches and Warehouses —Mountainside, N. J. 
Boston « Birmingham - Santa Clara - Los Angeles « Tulsa 
Houston - Toronto - Montreal « Vancouver « Ottawa 




















CELESTIAL RELATIONSHIPS 


Scientific Demonstration Equipment Co. 
Box 1428, Newport News, Va. 


can be most easily demonstrated with 
this scientifically constructed, classroom 
tested model. A basic astronomy course 
in itself. Among the basic concepts 
that can be readily observed on this 
model are: 


The earth’s true path in relation 
to the sun 
Reasons for the seasons 


Coordinates on the celestial 
sphere 


Vernal and autumnal equinoxes 
Apogee, perigee, prime meridian 
Ecliptic and Solstices 
Four fixed positions of the earth are 
shown depicting the true relationship 
between the earth and sun at the be- 
ginning of each of the four seasons. 
Model is 20 inches in diameter. All 


welded steel construction. Teacher's 
guide included. 


Postpaid $24.50 
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Ten years from now you'll be glad you bought GRAF-APSCO 


THE ORIGINAL “SAFETY FEATURE” MICROSCOPE 
GRAF $105.30 EACH 
Port) Sincauna 4 Peey- Apece 
CHICAGO USA STUDENT MICROSCOPE 


MODEL GB2A (WITH CONCAVE MIRROR) 


ALL METAL CONSTRUCTION 


INDEPENDENT FINE ADJUSTMENT (NOT ONE THAT 
ACTS ON THE COARSE ADJUSTMENT) 


FIRST QUALITY MEDICAL OPTICS 
16mm OBJECTIVE (10X) N.A. 0.27 
4mm OBJECTIVE (44X) N.A. 0.66 
10X HUYGHENIAN OCULAR 


ELONGATED BASE TO PROTECT OBJECTIVES 

SAFETY MOUNTING OF MIRROR 

DISC DIAPHRAGM LIGHT CONTROL 

a RE mn a an $117.00 


In quantities of 5ormore.......... Each 105.30 


TRANSPORTATION INCLUDED 
Or with substage illuminator instead of mirror.............. Same price 


THE GRAF-APSCO COMPANY 


Model GB2A 5868 Broadway Chicago 40, Ill. 









































UNITRON telescopes are America’s largest 
selling refractors. They have withstood the 
test < Cos and _ “iy Goemeenane. There 

The fiction of Jules Verne is rapidly beenmning £ ~ as the world begins to adapt to a new are 16 models to choose from and easy payment 
“space age”. Satellites are now in orbit. cG rocket to the moon is under active sg ty _——. of UNITRON Refractors: 
a _—— = travel is sufficiently ja e the conducting of military experiments 1.6” Altazimuth 75.00 
to simulate cond 3. “ vatori 
In teaching, there is a compelling need to give students an opportunity te do more than - aoe ny 
just read about the universe. a $ 435.00 
astronomical telescope must be bi of resolving pinpoints of light at a" A Sooty Se eeee ee eeeeceeeseee ~epeepemeeeemmmamesmmaness 465.00 
distances. It, therefore, has to be designed specifically with that objective in view. Highly 4” Equatorial 785.00 
precise ~ # matched optics are aaa » obtain cfu — o— a definition ge 6" Photo-Equatorial with dock drive y 
necessary astronom observations to meonin le chanical mountings must also 5660. 
be built to close tolerances in order to accurately track a star or planet. You will find and As — $ 00 








all of these requirements superbly matched din a UNITRON. 





This valuable 38-page Observers Guide and Catalog 
is yours for the asking! It will help you in the wise 
selection of a telescope suitable for your needs and 
at a price to fit your budget. 


Contents include — 

© Observing the sun, 
moon, planets and 
wonders of the sky 

© Constellation map 
Hints for observers 







. 

e Glossary of telescope terms 

¢ How to choose a telescope 

e Amateur clubs and research 
programs 


2.4-inch ALTAZIMUTH REFRACTOR MODEL 166 — COMPLETE with Equatoria) UN / TR ON 


Mounting and slow motion -ontrols for decli- INSTRUMENT COMPANY « T ( V 
— ry ne — aye nation and R.A., setting cir-les with verniers, pormnptge 
— Ititud ee pb = “th, tripod, 5X.lémm. a clock drive, metal pier, Astro-Camera, 10X- 
finder, rack and pinion focusing, 4 eyepieces — i aes eyepiece selector, sun- ! Please rush to me, ‘ree of charge, UNITRON's new Observer's 
(100X, 72X, SOX, 35X), choice of UNIHEX NCE, deweap, dustcap, wooden €1 980), | Guide and Telescope Catalog. Dept. 8-J. r 
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rotary eyepiece selector or star diagonal and cabinets, instructions Name 
erecting prism system, sunglass, dewcap, 42mm. viewfinder, 2.4” guide telescope, rack Street 

dustcap, wooden cabinets, $1 2 5 and pinion focusing, 9 eyepieces (375X-25X). City State | 
instructi 4-Inch PHOTO-EQUATORIAL REFRACTOR 
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Newsweek, U.S. News & World Report, 
Look, Parenis’ Magazine, and Better Homes 
& Gardens. A separate section digests articles 
which have appeared in the Sunday supple- 
ments and magazine sections of the nation’s 
leading newspapers. Includes indexes of 
authors and publications. Single copies, $1 
each. Annual subscription of four issues, 
$3.50. Order from the Division of Press and 
Radio Relations, NEA. 


“The Federal Government’s Role in Sup- 
port of Education, No. 1.” By Hubert H. 
Humphrey. Phi Delta Kappan, 41:297. 
April 1960. The senior senator from Min- 
nestota answers questions on expansion of 
federal support, the Murray-Metcalf Bill, 
and the priority of education legislation. 


“The Federal Government’s Role in Sup- 
port of Education, No. 2.” By Richard M. 
Nixon. Phi Delta Kappan, 41:349. May 
1960. The Vice President of the United 
States gives reasons for his negative vote on 
federal aid to education. 


“Studies in Teacher Education.” Science 
Teaching Improvement Program, American 
Association for the Advancement of Science, 
Washington 5, D. C. 1960. A series of pre- 
liminary reports on new teacher-education 
programs for prospective college, secondary, 
and elementary school teachers. 


“Study on the Use of Special Teachers of 
Science and Mathematics in Grades 5 and 6.” 
Science Teaching Improvement Program, 
American Association for the Advancement 
of Science, Washington 5, D. C. 1959. 
Schools in four cities are taking part in the 
study of existing special-teacher organiza- 
tions in order to determine preferred admin- 
istrative procedures. This is a preliminary 
statement of the study. 


7-40) D) LOT 'f i) OF. UF 


AIDS 


Science Opens New Doors. A filmstrip in 
the New York Times Current Affairs series. 
Covers recent advances in medicine, chem- 
istry, electronics research, space research, 
and nuclear energy. Shows photographs from 
the Times that will be of interest in current 
events as well as in science. A _teacher’s 
manual is included of a convenient size for 
storage, with filmstrip, in a small mailing 
tube. Recommended for senior high school 
science classes. 59 frames. B&W $2.50. 
1959-60. Office of Education Activities, The 
New York Times, Times Square, New York 
36, N. Y. 





How We Save Water. Shows the steps in 
the process of bringing water from its source 
in the mountains to the faucet in the home. 
The story opens with a youngster trying to 
coax his dog into an outdoor bath. The 
source of the water used by the boy is melt- 
ing snow. Film demonstrates how melting 
snow is either collected in reservoirs or 
allowed to seep into the soil to recharge the 
underground water supply. Though regional 
in its setting in Southern California, film 
would be of interest in other areas since it 
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shows specialized water conservation meas- 
ures peculiar to a specific region. Recom- 
mended for grades 6-9. 10 min. Color $100, 
B&W $50. 1959. Bailey Films, Inc., 6509 De 
Longpre Ave., Hollywood 28, Calif. 


APPARATUS & 


EQUIPMENT 


Allison Prop-Jet Engine. This four-color 
plastic model, when assembled, is 16 inches 
long and made to scale. The booklet which 





g 


accompanies the kit describes the story be- 
hind prop-jet power and the history of the 
development of the jet engine. Includes a 
fine glossary of terms. A quiz and a list of 
suggested group and individual activities are 
also included. The instructions for assembly 
of the component parts are complete and 
detailed. The kit would make an excellent 
addition to the hobbyist’s collection and 
would be of value for individual or group 
projects in general science. Manually oper- 
ated version $4.98, battery motorized ver- 
sion $5.98. Prices to schools $4 and $4.80 


respectively. 1960. School Service Depart- 
ment, Revell, Inc., 4223 Glencoe Ave., 
Venice, Calif. 
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40x, 4 mm. objective can 
be ZOOM-ed from 400 to 
800x. 


Optics. 


Huygenian System, ZOOM 
Variable 10x through 20x. 


Converts any Standard Mo- 
nocular Microscope into a 


ZOOM instrument. 


This new, exclusive accessory produces a 
clear, crisp, flat field throughout the 
entire power range! Gives excellent reso- 
lution at both high and low magnifica- 


tions. 


10 day trial 

MONEY-BACK 

GUARANTEE 
PUUUUNVVEVU TTT 


Improved Swift Coated 


Holds parfocality through 
the power changes. 










EYEPIECE 
} Bb. 


ONLY 


2500 


SWIFT INSTRUMENTS, Inc. 





1572 N. FOURTH STREET ©@ SAN JOSE, CALIFORNIA 





New in 1960... 


significant geological exhibits. 





MINERAL FOSSIL & ROCK EXHIBITS 


...and where to see them 


A directory of 167 U. S. and 12 Canadian museums, large and small, with 


A big help to the amateur rock hound and also to the professional geologist. 


Price $0.50 


Send payment with order to Dept. T-4 


AMERICAN GEOLOGICAL INSTITUTE 
2101 Constitution Ave., N.W. 
Washington 25, D. C. 
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To adapt more effectively 
subject matter and teach- 
ing methods to the re- 
quirements of all high 
school biology students 
we suggest two books: 


mean 





EXPLORING BIOLOGY 





. for students taking the : 
Biolog y standard or academic | 
course—and 
for 
everyone 


YOUR BIOLOGY 
for those students whose 
interests and abilities are 
non-academic in nature. 
With their accompanying 
teaching aids these two 
textbooks make possible 





a planned program of 
“biology for everyone.” 


[FBI HARCOURT, BRACE AND COMPANY 





mn SCIENCE PROGRAM 





A complete cataing is 
available from School Text 
Department offices in: 


TEXTBOOKS AND CORRELATED TEACHING AIDS FOR GRADES 7-12: 





GENERAL SCIENCE BIOLOGY 
NEW YORK 
CHICAGO 
DALLAS NONACADEMIC BIOLOGY HEALTH EDUCATION 
BURLINGAME 
PHYSICAL SCIENCE PHYSICS 


METHODS TEXTS AND SOURCEBOOKS FOR TEACHERS 
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index—February through December 1960 
The annual index is designed to be functional and space-conserving. Listed alphabetically by 


authors, the individual articles are coded according to topic category in bold-face figures. The 
key to the codings appears at the bottom of each page. 


Adams, Sam; Deer, George H.; and 
Garrett, John L. Science Teacher? 
Missing? December: 38. (8) 

Anastasiow, Nicholas. Experiments in 


Elementary Science. October: 14. 
(3) (10) 
Atkin, J. Myron. The Elementary 


School Science Curriculum. March: 
51. (3) (10); Critique A—Rethinking 
Science Education (Part I, Fifty- 
ninth Yearbook of the National 
Society for the Study of Education). 
May: 9. (5) 

Avis, Frederick R. New Facilities in 
Biology. February: 10. (7) 

Barnard, J. Darrell. Presentation—Re- 
thinking Science Education (Part I, 
Fifty-ninth Yearbook of the Na- 
tional Society for the Study of Edu- 
cation). May: 7. (5) 

Bayles, Ernest E. Critique B—Re- 
thinking Science Education (Part I, 
Fifty-ninth Yearbook of the National 
Society for the Study of Education). 
May: 10. (5) 

Beller, Joel. Open-Ended Eggsperi- 
ments. December: 44. (4) 

Belt, Sidney L. Teaching, Testing, and 
Conservation. April: 29. (1) (8) 

Bennett, Wendell F. and Crosby, 
Phillip. Determining the Value of 
“g.”” November: 61. (4) 

Bereit, Arnold E. Chromatography of 
Inorganic Ions. April: 20. (7) 

Biological Sciences Curriculum Study, 
The. April: 41. (10) 

Blake, ichard F. How to Teach 36 
Hours a Day. May: 55. (7) 

Blanc, Sam and Mathes, George E. 
Biology Achievement in Grades 9 
and 10. March: 23. (8) 

Bleifeld, Maurice. Learning in a Scien- 
tific Library. May: 57. (7) 

Brennan, Matthew J. The Elementary 
Scientist Studies the IGY. May: 40. 
(3) (6) 

Brown, H. Jess. Detergent Compari- 
sons. February: 59. (4) 

Burns, Paul C. Research on the Teach- 
ing of Elementary School Science. 
March: 48. (3) (8) 

Carden, William C. Experimental Bi- 
ology II. September: 29. (10) 
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Chernick, Sidney S. Use of Commercial 
Diagnostic Reagents. December: 27. 
(6) (7) 

Collins, Catherine G. Flannel Board 
Experiments. December: 6. (4) (7) 
Crawford, Roger C. and Hilton, Wal- 
lace A. Detection of Radio Waves 

from the Sun. December: 30. (6) 

Cressman, Harry. Opportunity in Jun- 
ior High Science. November: 55. (10) 

Crosby, Phillip and Bennett, Wendell 
F. Determining the Value of “g.” 
November: 61. (4) 

Decker, Fred W. and Moll, Ralph O. 
Radiosondes—Flying Saucers in the 
Classroom. September: 18. (4) (7) 

Deer, George H.; Garrett, John L.; and 
Adams, Sam. Science Teacher? Miss- 
sing? December: 38. (8) 

Eisenberg, Walter. Self-Raising Weights 
on Pulley Systems. March: 63. (4) 
Frankel, Edward. The Role of Calcium 
in the Coagulation of Blood and 

Milk. February: 59. (4) 

Gantert, Robert L. Scientific Toys as 
Teaching Aids. September: 40. (4) 
Garrett, John L.; Adams, Sam; and 
Deer, George H. Science Teacher? 

Missing? December: 38. (8) 

Germfree Experiments. December: 28. 
(6) 

Halpern, Isadore. Techniques in the 
Study of Fruit Flies. December: 39. 
(4) (7) 

Hansen, Paul J. and Orlich, Donald C. 
Teaching Science in the Montana 
Senior High Schools. February: 50. 
(7) (8) 

Heidgerd, Lloyd H. More on Ninth 
Grade Biology. March: 27. (8) 

Heimler, Charles H. Science Teaching 
in Small Central Schools. September: 
25. (10) 

Hilton, Wallace A. and Crawford, 
Roger C. Detection of Radio Waves 
from the Sun. December: 30. (6) 

Holley, Donald L. Individual Study of 
Language Problems. December: 10. 
(8) 

Hubbard, W. L. Pilot Chemistry Ex- 
periment. September: 35. (10) 

Jackson, Hugh. Man Against Pain. 
December: 20. (6) 

Kahn, Paul. Advanced Placement, Re- 


search, and Microbiology. May: 14. 
(10) 

Kent, Richard B. Quantitative Analysis. 
April: 37. (4) 

Kirkpatrick, Herman H. Project “Dark- 
room.” October: 12. (7) 

Koelsche, Charles L. Facilities and 
Equipment Available for Teaching 
Science in Public High Schools 1958- 
59. February: 31. (7) 

Laki, Koloman. The Clotting of Fibrin- 
ogen. December: 24. (6) 

Landsberg, H. E. Facets of Climate. 
March: 6. (6) 

Lartz, Walter P. Microphotographs with 
the Microprojector. May: 53. (4) 
Laszlo, Tibor S. The Plasma State. 

November: 6. (6) 

Laughlin, Ethelreda. A Blood esearch 
Project with Gifted Students. March: 
39. (4) 

Lee, Addison E. The Quantitative Ap- 
proach in Teaching Biology. Novem- 
ber: 49. (10) 

Levy, Harold J. Notes on a Kymograph. 
May: 30. (7) 

MacCardle, Ross C. Plasma Cells and 
the Production of Antibodies. Octo- 
ber: 21. (6) 

Mandell, Alan. One Approach to 
Science Supervision. April: 25. (2); 
Uses of Surplus Property Materials. 
November: 32. (7) 

Mathes, George E. and Blanc, Sam. 
Biology Achievement in Grades 9 
and 10. March: 23. (8) 

Matz, Howard F. A Practical “Final 
Exam.” December: 49. (4) 

Miller, Julius Sumner. Velocity of 
Sound in Air by Resonance, Experi- 
ment 1; Total Energy of Motion of 
the Earth, Experiment 2. March: 65. 
(4) (7) 

Moll, Ralph O. and Decker, Fred W. 
Radiosondes—F lying Saucers in the 
Classroom. September: 18. (4) (7) 
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Exhibits; Science Talent Searches (10) Science 
Course Content, Organization, and Curriculum 
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Nichols, William N. Migration of Ions. 
May: 22. (4) 

Odishaw, Hugh. Planet Earth. Novem- 
ber: 27. (7) 

Orlich, Donald C. and Hansen, Paul J. 
Teaching Science in the “Montana 
Senior High Schools. February: 50. 
(7) (8) 

Otani, Theodore T. Two-Dimensional 
Paper Chromatography. October: 
29. (6) (7) 

Palmquist, Edward M. Critique C— 


Rethinking Science Education (Part 
I, Fifty-ninth Yearbook of the Na- 
tional Society for the Study of Edu- 
cation). May: 11. (5) 

Pearson, Stanley C. Light Ray Tracer. 
May: 26. (7) 

Potter, Michael. Teaching Mendel’s 
Laws of Heredity. October: 33. (6) (7) 

Puthiyaveetil, Abdu Mohamed. Sodium 
Peroxide Experiment. September: 
45. (4) 

Raab, George E. and Sopis, Jo. Facili- 





Give little children basic science facts 
they can readily learn and enjoy! 
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the WEBSTER 


JUNIOR SCIENCE 


Enrichment readers for 2nd, 3rd, and 4th graders 
by Harold E. Tannenbaum and Nathan Stillman 


Teachers are finding that young children have a 
surprisingly great capacity for science learning. Pupils 
from the primary through the lower intermediate grades 
have a natural inquisitiveness that demands more 
details than they can obtain from basic science texts. 


Now you can get science material that answers, to the 
child’s satisfaction, many questions dealing with physical 
and natural science topics. It’s the WEBSTER JUNIOR 
SCIENCE SERIES. You can use these self-study 
readers to help you get the most from your basic text, 

or to provide a basic science foundation if you 

hi have no science program. 


Every booklet stimulates the child’s appetite for science, 
He can find what he wants to know and, best of all, 

what he needs to know at this level. While the booklets 
provide children with a greater understanding of science, 
they also correct certain misconceptions and help 
children deal rationally with natural occurences 

and emergencies. 


Get the complete set Ss 
12 Colorful Books ,,,, 


The WEBSTER JUNIOR SCIENCE SERIES will be 
the most popular reading matter in your classroom 
library so we suggest you order one set of these inexpen- 
sive booklets for every ten children in your classroom 


MAIL THIS COUPON TODAY » 


) | WEBSTER PUBLISHING Co. 
1154 Reco Avenue, St. Louis 26, Missouri 


JUNIOR SCIENCE SERIES @$4.51 per set (This 
price includes postage) 


32 


School 
Discount 
Price 


_complete sets of the Webster 


sci1-60 


eS 





ee =— Price Subject to Use or Sales Tax where applicable 





64 





ties fur the Elementary School Sci- 

ence Program. February: 25. (3) (7) 

Raskin, Abraham. Special Report on the 
Darwin Centennial Celebration One 
Hundred Years Later. March: 31. (5) 

Reade, Carman K. Displacement of 
Ions. December: 43. (4) 

Richardson, John S. and Schlessinger, 
Fred R. A Center for Science and 
Mathematics Education. February: 
6. (7) 

Roberts, Douglas A. and Wilson, 
Harold J. Demonstrations of Hered- 
ity. October: 41. (4) 

Rossas, James A. The Subjective Lab- 
oratory. February: 43. (10) 

Sailsbury, Murl B. A Research Labo- 
ratory for High School Mathematics- 
Science Seminars. February: 18. (7) 

Schaefer, Donald A. Research for High 
School Science Teachers. April: 14. 
(10) 

Schlessinger, Fred R. and Richardson, 
John S. A Center for Science and 
Mathematics Education. February: 
6. (7) 

Schwab, Joseph J. Enquiry, the Science 
Teacher, and the Educator. October: 
6. (5) 

Series Il: Recent Developments in the 
Life Sciences—A Series of Experi- 
ments, Demonstrations, and New 
Ideas. Part A: Cancer Research. 
October: 18. (6) 

Plasma Cells and the Production of 
Antibodies. Ross C. MacCardle. 
October: 21. (6) 

Study of Growth and Morphology of 
Tissues.’ Eugene J. Van Scott. 
October: 26. (6) 

Two-Dimensional Paper Chromatog- 
raphy. Theodore T. Otani. Octo- 
ber: 29. (6) (7) 

Teaching Mendel’s Laws of Hered- 
ity. Michael Potter. October: 33. 
(6) (7) 

Series Il: Recent Developments in the 
Life Sciences—A Series of Experi- 
ments, Demonstrations, and New 
Ideas. Part B: Metabolic Diseases 
Research. December: 19. (6) 
Man Against Pain. Hugh Jackson. 

December: 20. (6) 
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The Clotting of Fibrinogen. Koloman 
Laki. December: 24. (6) 

Use of Commercial Diagnostic Re- 
agents. Sidney S. Chernick. De- 
cember: 27. (6) (7) 

Germfree Experiments. December: 
28. (6) 

Showalter, Victor M. The Kettering 
Chemathon. May: 34. (4) 

Sister Mary Martinette, B.V.M. Com- 
pounds Without Bonds. September: 
42. (4) (7) 

Smith, Grant W. Difficult Concepts in 
Beginning Chemistry. March: 15. 
(7) (10) 

Sopis, Jo and Raab, George E. Facili- 
ties for the Elementary School 
Science Program. February: 25. (3) 
(7) 

Special Report—A Study of the Rela- 
tionship Between Subjects Taken and 
Other Selected Factors for the Class 
of 1958, Maryland Public High 
Schools. September: 23. (8) 

Stegner, Robert W. The Regulation of 
Plant Growth. November: 18. (4) (7) 

Suchman, J. Richard. Inquiry Training 
in the Elementary School. Novem- 
ber: 42. (3) (10) 

Tannenbaum, Harold E. Equipment 
and Supplies for Elementary Science. 
February: 38. (3) (7); Supervision of 
Elementary School Science: In- 
Service Courses. April: 50. (2) (3); 
Certification of Elementary School 
Teachers. November: 58. (2) (3). 

Thaw, Richard F. Second Law of Mo- 
tion Apparatus. February: 61. (4) (7) 

Tomer, Darrell. Strobphotography. 
May: 47. (7) 

Tribute to a Scientist (Elmer A. 
Sperry). October: 38. (5) 

Van Deventer, W. C. A Common De- 
nominator for Scientific Problem 
Solving. February: 41. (8) 


Van Scott, Eugene J. Study of Growth 
and Morphology of Tissues. Octo- 
ber: 26. (6) 

Viaux, Frederic B. Science as a Method 
of Approach. September: 12. (7) (10) 

Walton, Wesley W. Horizons of Sci- 
ence. November: 23. (7) 


(1) Conservation (2) Education of Science 
Teachers (3) Elementary School Science (4) 
Experiments, Demonstrations, and Pupil Projects 
and Activities (5) History, Philosophy, Goals, and 
Objectives (6) Information for Science Teachers 
(7) Instructional Suggestions, Methods, and 
Materials (8) Investigations, Research, and Fact- 
finding Studies (9) Science Clubs, Fairs, and 
Exhibits; Science Talent Searches (10) Science 
Course Content, Organization, and Curriculum 


DECEMBER 1960 


West, Neil E. Vocabulary: Basic Factor 
for Understanding Science. Decem- 
ber: 15. (8) 

Williams, James. Seeing Sound. Octo- 
ber: 41. (4) 

Wilson, Harold J. and Roberts, Douglas 
A. Demonstrations of Heredity. 
October: 41. (4) 

Wolf, Frank E. Cyclosis and Plasmoly- 
sis. April: 36. (4) 

Woodburn, John H. Low Level Radio- 
isotope Techniques. November: 11. 
(7) 

Woollard, George P. The Crust of the 
Earth. September: 6. (6) 


NSTA Activities 


AAAS Meeting. November: 67. 

AETS Section. September: 49. 

AETS to Meet in Kansas City. Febru- 
ary: 63. 

Board of Directors, 1960-1961. Sep- 
tember: 49. 

Budget for 1960-1961. October: 47. 

Business-Industry Section. September: 
49. 

Chapters and Affiliates. April: 53. 
October: 45. 

Convention. February: 55. March: 57, 
69. April: 53. May: 61. September: 
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SIGMA ELECTRONICS | 





CSD MICROWAVE UNIT | 


... 80lves the difficult problem of 
demonstrating basic wave phenomena 


HERE’S HELP sciew:- reacters: 








DEMONSTRATE THEORY! 


This unit enables you to show students some of the fun- 
damental phenomena of wave theory such as standing 
wave characteristics, wave interference and polarization, 
as well as the basic electromagnetic energy radiation 
characteristics. For impressive demonstration, the re- 
ceiver unit indicates signal strength audibly, as well as 
with a standard meter readout. 


LAB EXPERIMENTS! 
Serco Microwave Units can be assembled in various exper- 
imental set-ups by advanced students, during which the 
student can make quantitative measurements. Laboratory 
Manual: Explains basic theory; gives detailed exper- 
imental procedures, and text references. 


THE SERCO HIGH SCHOOL MICROWAVE UNIT PROVIDES THE ESSENTIAL 
FOUNDATION KNOWLEDGE for advanced microwave study in college, 
and civilian or military technical schools. 


Contact your leading local independent laboratory 
equipment distributor, or write for details. 


$250°° 


ASK FOR A FREE DEMONSTRATION! 


ESEARCH CORPORATION 


15735 ambaum boulevard 


e seattle 66, washington 








LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS 
Order by Stock No.—Send Check or M.O.—Money-Back Guarantee . . . Write for FREE CATALOG “AC” 





LARGE-SIZE OPAQUE PROJECTOR 


Ideal for enlarging and projec.ing drewings, photos, 
formulas, etc. for classroom study. Low-cost unit takes 
any opaque copy up to 6” x 6”—projects image 3% feet 
square at 6 feet, 7% feet square at 12 feet—in true color, 
exact proportions. Broadens use of visual aids. In- 
creases class interest. Projector is 114%” high, 13%” 
wide, 9” front to back, pressed steel in black wrinkle _—_ é 
finish, bakelite handle. Lenses are 2 plano-convex, 3%” ‘ 

d mounted in 54%” barrel. Uses two 200-watt bulbs, not included. 
Complete with slide platform to hold illustrations, 6-ft. electric cord, heat 
resistant plate glass mirror. 


Stock No. 80,066-AC 





$42.00 Postpaid 


ERECT IMAGE MICROSCOPE 
IDEAL FOR SCIENCE CLASS 


Erect image feature, extra-long working distance for 
viewing large objects, and simplicity of operation make 
this ‘scope right for beginning science students. Sturdy 
construction with stable horseshoe base. 5—10X and 20X 
Lenses and up to 40X with accessory objectievs. All 
lenses achromatic—no rainbow effects. Easy to focus 
ith rack and pinion. Rubber eyeguard and wide-diameter eyepiece for 
easy viewing. 8%” tall in lowest position—weight 4 Ibs. Optical parts 
ual to those in $60 ‘scope. 
$19.95 Postpaid 


eq 
Stock No. 70,172-AC 
D-STIX CONSTRUCTION KITS 


Colored wood sticks %” thick and “easy-on” rubber joints 
approx. %” diam. fit together quickly to form all kinds of 
simple or complex shapes, structures. Ideal for teaching 
mathematics, chemistry, physics, design, engineering, archi- 
tecture, abstract art. 


Stock No. 70,209-AC (230 pes).................- 























$3.00 ppd 
Stock No. 70,210-AC (370 pcs $5.00 ppd 
Stock No. 70,211-AC (452 pcs) $7.00 ppd 








NEW! GRAPH RUBBER STAMP 


Real time and labor saver for math teachers. If your tests 
aware ~_ backgrounds—no need to attach separate 

graph paper and worry about keeping —— 
Wes Simply stamp a graph pattern, 3” square 
needed on each paper. inlied este Gukis Gen bo 
comes 100% easier. Stamps are 8” square overall—2 differ- 
ent patterns. 











Stock Ne. SO,S5I-AC (16 blocks) occcccsccccccsscccccsssscsssssscssscssee $3.00 Pstpd. 
Polar Coordinate Graph Stamp—8” Diam. 
eee IE a __._._.  scasnnnbosanesonccossssonssioonssoenaa $3.00 Pstp 








COMPACT TESLA COIL 


Demonstrates high frequency elec- 
trical current — Teala’s theory of power transmission. 
tubes by placing near coil. Produce 

» etc. Unit includes coil, 
base, high tension . inductive coil, adjustable 
gap and cord. Complete manual included. Size 
6” x 6”, weight 8 Ibs. Completely safe. 


Stock Ne. 70,301-AC. 


il 
i 


: 


$36.70 Pstpd. 








OFFSPRING OF SCIENCE. . . REALLY 
BEAUTIFUL CIRCULAR DIFFRACTION 
GRATING JEWELRY 
A Dazzling Rainbow of Color! 


As a scientific phenomenon, this new kind of jewelry is 
capturing attention everywhere. Shimmering rainbows of 
color in jewelry of exquisite 


gem-like beauty—made with 
DIFFRACTION GRATING REPLICA. Just as a prism breaks 
up light into its full range of individual colors, so does the Diffraction 














Gratin ting. 

Stock # 30,349-AC—Earrings $2.75 Pstpd. 
Steck 3£30,350-AC—Cuff Links $2.75 Pstpd. 
Stock #30,372-AC—Pendant $2.75 Pstpd. 
Stock #30,390-AC—Tie-Clasp $2.75 Pstpd. 








MOLECULE KIT 


This low-priced kit can be used to make Fo molecular 

crystal models. Consists of 50 sponge rubber balls, 
1 inch in diameter and 50 wooden sticks, 6” x %” that 
can be cut to any desired length. Balls may be painted, 
after assembly, to standard molecular model colors. With 
this one kit, molecules with up to fifty atoms can be 
made. Several kita can be used to make up more com- 
plex models. 


Stock No. 30,413-AC 
66 





savotnagiesenthil $2.50 Postpaid 



















REPLICA GRATING mm = 6/f 
Take Unusual Color Photos At Night! waoounes 4, 
After decades of effort, low-cost diffraction grating a we 





per inch. Diffraction Grating has been used to answer 
more questions about the structure of the material 
world and the universe than any other single device. 
Use it for making spectroscopes, for experiments, as 
a fascinating novelty. Cheap enough that you can pass a piece out to each 
student. Produces beautiful view of spectrum. Comes in clear plastic 
protector. 


Stock No. 50,202-AC—includes 2 pieces 8” x 5¥2"— 
1 transmission type, 1 reflecting type..................000+ $2.00 Postpaid 
Order by Stock No.—Send Check or M.O. Satisfaction Guaranteed 


MINIATURE AIR CAR ps 


Press button—Air Car takes off—scoots around floor on cushion —< 
of air. Battery case held in hand activates 498” long flexible ll 
cable which spins propeller mounted in car. Amazing demon- 
stration of Curtiss-Wright’s revolutionary wheelless air cars. 
Car is sturdy red and yellow plastic—operates off 2 


PECTRUM\ 


replica film is available. This film has 13,400 lines ANN 
fi 3 
covons 
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D batteries (not supplied. 
Stock No. 70,307-AC 


$2.98 Postpa’d 








ELECTRICITY DEMONSTRATION UNIT 


For classroom experiments, demonstrations. Sim- 
ple, dramatic way to show how electrical circuit 
is set up and how energy produces electricity. 
Three-magnet generator comes mounted on 4” x 
10” wooden base with standard lamp receptacle and 
7% watt bulb. Unloaded, unit produces 120 volts— 
or 60 volts across the 744 watt bulb included. Each of the 8 —_ magnets is 
2” high, faces are 7” x %”. Generator is 4%” long x 3%” 


Ne saa Postpaid 


[ GIANT MAGNET! TERRIFIC BARGAIN! 


War surplus—Alnico V-type! Horseshoe shape. Tremen- 
dous lifting pone. 15% Ib. size. App: tely 5,000-6, , ted 
Gauss = hal lift ve % 250 Ibs. ensions : 
Sn a 5c"; C—5%4”; D—2%"; E—2%’; 4%”. 
Stock No. 85,088-AC $22.50 F.0.B. Shipping weight 22 Ibs. 
Consists of clear plastic containers and plates to make 12 different cells— 
includes vials, eyedroppers, cement and directions. 
$5.00 Postpaid 

















Stock No. 50,280-AC 








CELL KIT 


Consists of clear plastic containers and plates to make 12 different cells— 
includes vials, eyedroppers, cement and directions 


Stock No. 50,280-AC. 


RIPPLE TANK 


Simplifies Teaching of Wave Motion of Light—One-piece, 
leak-proof tank is made of optically transparent plastic 
with a clear water area 20” x 20”... 1%” deep. The 
rigid wood frame comes in two identical units, the bot- 
tom frame receiving the water tank and the upper frame 
holding a rigid, translucent plastic projection screen. A 
clear bulb placed beneath the tank provides illumination 
for projection. Mechanism is actuated by an eccentric 
fastened directly to the small motor shaft. Wave vibra- 
tions are transmitted to the water surface through a 
leaf spring supported rod, to give parallel wave front or 
point source agitation with the supplementary attach- 
ment which is included. Motor is operated by two flash- 
light batteries in a brass case with a sturdy rheostat to vary the speed. 
Order today. Low cost permits purchase in quantity. 

$49.50 f.o.b. 


Stock No. 85,064-AC 
Barrington, N. J. 


(Shipping weight 35 Ibs.) 
Order by Stock No.—Send Check or M.O. Satisfaction Guaranteed! 


FREE CATALOG—AC 
144 Pages! Over 1000 Bargains! 
America’s No. 1 source of supply for low-cost 
Science Teaching Aids, for experimenters, hobby- 
ists. Complete line of Astronomical Telescope 
parts and assembled Telescopes. Also huge selec- 
tion of lenses, prisms, war surplus optical instruments, parts 
and accessories, math learning and teaching aids. est 
— and FREE Bulletin 50-AC (on Science Teaching 
ids). 


Easy Payment Plan Available! Details With Catalog! 


EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 


THE SCIENCE TEACHER 





vinekecslnnel $5.00 postpaid 
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By GERALD HOLTON 


the physical world.” 


FOUNDATIONS OF 
MODERN PHYSICAL SCIENCE 


3 OUTSTANDING TEXTS for high-school courses 


PRINCIPLES OF PHYSICAL SCIENCE 

By FRANCIS T. BONNER, State Univ. of N.Y., 

and MELBA PHILLIPS, Washington Univ. 
“Few beginners’ texts offer so wide a scope, so much that is tech- 
nical with so little that is mathematical, and so little of con- 
descension or evasion. The book merits consideration not only 


for the liberal arts science course but for public education and 
secondary school teacher training.” 


INTRODUCTION TO CONCEPTS AND 
THEORIES IN PHYSICAL SCIENCE 


“The best guide this reviewer has seen for those interested in 
giving an introductory course in physics with a philosophical 
approach to the experimental and theoretical interpretations of 


By GERALD HOLTON, Harvard Univ., 
and DUANE H. D. ROLLER, Univ. of Oklahoma, 
under the editorship of Duane Roller 


“Its wide adoption will do much to improve the quality of fresh- 
man instruction in physics. It will be a valuable addition to the 
reference shelves of professional physicists and of physics in- 
structors at all levels from high schools to graduate schools.” 


We invite you to consider these texts for your course 


American Journal of Physics 
736 pp. 349 illus. 1957—$8.75 


Physics Today 
650 pp. 260illus. 1952—$8.00 


Physics Today 
782 pp. 270 illus., 1958—$8.75 











ADDISON-WESLEY PUBLISHING COMPANY, INC. 


Reading, Massachusetts 
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HECTOR SUGGESTS: 


A basic library in science education for use by your— 


Administrative office, 
Science education staff, or 
School library. 


Four authoritative references: 


Quality Science for Secondary Schools. 


Suggestions for improving the science program and specific 
courses in junior and senior high schools with special reference to 
the continuous science program, kindergarten through twelfth grade. 
1960. 210p. $3. (See Professional Reading, p. 58.) 


New Developments in High School Science Teaching. 


Provides information on science seminars, new types of pro- 
grams in general science, earth science, physical science, biology, 
chemistry, and physics. 1960. 108p. $1.50. 


Science for the Academically Talented Student in the Secondary 
School. 


Contains chapters on identification, course content, and teach- 
ing methods. 1959. 64p. 60¢. 


School Facilities for Science Instruction. 


Deals with science teaching facilities ranging from school 
laboratories through science classrooms, community resource facili- 
ties, school-ground laboratories, greenhouses, and audio-visual 
services. 1954. 266p. $5. 


SEND ORDERS TO PUBLICATION-SALES, NATIONAL EDUCATION ASSOCIATION, WASHINGTON 6, D. C. 
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/} Eligible for purchase under the National Defense Education Act (Public 
Law 85-864), if included in a local project approved by the department of 


education of the state. 


This is the only periodical devoted to the 
teaching of elementary science. Teachers of 
grades one through six should not miss its 
timely suggestions. In addition to useful arti- 
cles, the Elementary School Science Bulletin 
lists publications, audio-visual aids, and meet- 
ings of interest to elementary teachers. 


Three Subscription Plans: 
Individual Subscriptions — $1.00 per year 


Group Subscriptions — 50c per year for 
five or more to the same address (mini- 
mum order $2.50) 


Bulk Subscriptions — 40c per year shipped 
for local re-distribution to teachers (mini- 
mum order $40.00) 


Contents of the Elementary School Science 
Bulletin include: 


e Articles on elementary science teach- 


ing problems grades 1-6 


How-to-do-it ideas 


@ Lists of science books for children 


References for teachers 


Descriptions of new and low cost teach- 
ing material 


e Up-to-date science information 


© 8 issues a year; published September 


through April 


(Olielmicclur 


National Science Teachers Association 


a A department of the National Education Association 


1201 Sixteenth Street, N. W 


Washington 6, D. C. 


(Make checks payable to the National Scienc 
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